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MOSEL- VITELIC HOW TO USE THE DATA BOOK 


The Mosel-Vitelic memory data book is organized by product families, beginning with 
general information on the company and products. The products begin with dynamic 
RAMs, then video RAMs, DRAM modules, high speed static RAMs, standard static 
RAMS, FIFOs, and specialty products. Within each section, data sheets are arranged in 
order of densities except FIFOs and specialty products. Application Notes and Package 
Dimensions then follow and finally the Mosel-Vitelic Sales Network. 


LIFE SUPPORT POLICY 

Mosel-Vitelic products are not authorized for use as critical components in life support devices or systems 

without the express written approval of the president of Mosel-Vitelic Corporation. 

1 . Life support devices or systems are devices or systems which, are intended for surgical implant into the 
body to support or sustain life, and whose failure to perform, when properly used in accordance with 
instructions for use provided in the labeling, can be reasonably expected to result in a significant injury 
to the user. 

2. A critical component is any component of a life support device or system whose failure to perform can 
be reasonably expected to cause the failure of the life support device or to affect its safety or effective- 
ness. 


Mosel-Vitelic reserves right to make changes to its products at any time without notice in order to improve design and 
supply the best possible product. We assume no responsibility for any errors which may appear in this publication. 
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MOSEL- VITELIC COMPANY BACKGROUND 


MOSEL-VITELIC Corporation designs, develops, manufactures, and markets high performance and 
application specific memory products. The company was merged from MOS Electronics Corporation and 
Vitelic Corporation in 1991. Headquarters of the company is located in Science Based Industrial Park, 
Taiwan with subsidiaries in USA, Japan, and Hong Kong. 

MOSEL-VITELIC currently offers a wide range of products including high speed and standard SRAMs, 
DRAMs, Video RAMs, SIMMs, and application specific memories. 

One of MOSEL-VITELIC’s major strengths is its design engineering capability — a combination of many 
man-years of experience in memory circuit development and advanced computer-based tools for efficient 
design methodology. Current CAD tools allow product to be designed in a few weeks compared to man- 
years required previously. Talented designers, working with variations on a basic schematic, can now 
bring a variety of complex feature-intensive products through the design stage far more rapidly than 
before. New effective design verification tools translate to a high probability of working silicon on the first 
wafer run. 

MOSEL-VITELIC’s memory products employ proprietary high speed, low power designs with the state-of- 
the-art CMOS technology. The technology uses CMOS for low power consumption, multi-layer poly-silicon 
and two layers of metal interconnect for high packing density, and gate lengths of the sub-micron level for 
high speed performance. In addition, MOSEL-VITELIC uses the most advanced state-of-the art CMOS 
manufacturing facilities to ensure a high level of performance and reliability. Advanced circuit design 
techniques and process technology are used to provide high degrees of ESD protection and latch-up 
immunity. 

MOSEL-VITELIC is able to exploit its advanced design capability and its high performance process 
capability through its partnerships with major semiconductor corporations who are equipped with highly 
automated and ultra-clean manufacturing facilities. In most cases these are manufacturing, licensing and 
joint development relationships. MOSEL-VITELIC gains enhanced production capability and access to 
domestic markets in Europe and the Far East through these alliances. 

In addition, MOSEL-VITELIC is building its own 0.4-0.6 micron fab in the Science Based Industrial Park, 
Taiwan. This wafer fabrication facility will be used primarily for the introduction of new products. The 
company intends to maintain and increase its manufacturing alliances to complement this in-house produc- 
tion capability. 

MOSEL-VITELIC is committed to serving the needs of the high performance, application specific memory 
market with extremely reliable, thoroughly tested, high quality products. Quality starts at the design stage 
by building in extra performance margins and is enhanced through each stage of the manufacturing 
process to timely customer deliveries. MOSEL-VITELIC works closely with its customers to build in the 
application specific memory features and functions required to produce leading edge computer systems. 
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MOSEL- VITELIC PRODUCT SELECTION GUIDE 


DRAMS 


Part Number 

Description 

Speeds (ns) 

Package(s) 

l cc Max. 
(mA) 

Iccsb Ma x - 
(mA) 

Availability 

V53C256A 

256K x 1 DRAM 

70,80,100 

J,P 

60 

1.2 

Now 

V 53C464 A/466 A 

64K x4 DRAM 

70,80,100 

J,P 

65 

0.2 

Now 

V53C864 

64K x 8 DRAM 

70,80,100 

K,P 

65 

1 

Now 

V53C100F 

1 Meg x 1 DRAM 

60,70,80 

K,P 

90/80/70 

2 

Now 

V53C100H 

1 Meg x 1 DRAM 

45,50,55,60 

K,P 

110/100/90/85 

0.15 

Now 

V53C100N 

1 Meg x 1 DRAM - 3.3V 

60,70,80 

K,P 

45/40/35 

0.04 

Now 

V53C104F 

256K x 4 DRAM 

60,70,80 

K,P 

90/80/70 

2 

Now 

V53C104H 

256K x 4 DRAM 

45,50,55,60 

K,P 

110/100/90/85 

015 

Now 

V53C104N 

256K x 4 DRAM - 3.3V 

60,70,80 

K,P 

45/40/35 

0.04 

Now 

V53C664 

64K x 16 DRAM 

80,100 

K 

115/90 

1 

Now 

V53C8256H 

256 K x 8 DRAM 

45,50,60 

K,P 

160/150/ 

145/135 

0.8 

Now 

V53C8256N 

256K x 8 DRAM - 3.3V 

60,70,80 

K,P 

65/60/55 

1 

Now 

V53C8512 

51 2K x 8 DRAM 

50,60,70 

K 

120/110/105 

1 

Q4 '93 

V53C9512 

512Kx9 DRAM 

50,60,70 

K 

120/110/105 

1 

Q4 '93 

V53C400 

4 Meg x 1 DRAM 

60,70,80,100 

K 

100/90/80/70 

1 

Now 

V53C404 

1 Meg x 4 DRAM 

60,70,80,100 

K 

100/90/80/70 

1 

Now 


MEMORY MODULES 


Part Number 

Description 

Speeds (ns) 

Package(s) 

l cc Max. 
(mA) 

Iccsb Max. 
(mA) 

Availability 

V104J8 

256 K x 8 SIMM (2 chips) 

60,70,80 

S 

130 

2 

Now 

V100J8 

1 Meg x 8 SIMM (8 chips) 

60,70,80 

S 

480 

8 

Now 

V404J8 

1 Meg x 8 SIMM (2 chips) 

70,80 

s 

140 

2 

Now 

V400J8 

4 Meg x 8 SIMM (8 chips) 

70,80 

s 

560 

8 

Now 

VI 04J9 

256K x 9 SIMM (3 chips) 

70,80 

s 

160 

4 

Now 

V100J9 

1 Meg x 9SIMM (9 chips) 

60.70,80 

s 

540 

9 

Now 

V404J9 

1 Meg x 9 SIMM (3 chips) 

70,80 

s 

240 

3 

Now 

V400J9 

4 Meg x 9 SIMM (9 chips) 

70,80 

s 

660 

13 

Now 

V104J36 

256Kx 36 SIMM (12 chips) 

70,80 

s 

760 

12.8 

Now 

V104J236 

51 2K x 36 SIMM (24 chips) 

70,80 

s 

1320 

24 

Now 

V404J36 

1 Meg x 36 SIMM (12 chips) 


s 

900 

12 

Now 


VIDEO RAMS 


Part Number 

Description 

Speeds (ns) 

Package(s) 

l cc Max. 
(mA) 

'ccsb Max. 
(mA) 

Availability 

V53C261 

64K x 4 Video RAM 

100,120 

K,P,Z 

60/50 

6 

Now 

V52C4256/8 

256 K x 4 Video RAM 

60,70,80,100 

K,Z 

95/85/75/65 

7 

Now 

V52C8126/8 

128K x 8 Video RAM 

70,80,100 

K,Z 

90/80/70 

7 

Now 

V52C8254 

256 K x 8 Video RAM 

60,70,80 

K 

95/85/75 

8 

Q4 ’93 

V52C8255/6 

256K x 8 Video RAM 

60,70,80 

K 

95/85/75 

8 

Q4'93 

V52C8258 

256K x 8 Video RAM 

60,70,80 

K 

135/105 

10 

Q4’93 
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PRODUCT SELECTION GUIDE 


HIGH SPEED STATIC RAMS 


Part Number 

Description 

Speeds (ns) 

Package(s) 

l cc Max. 
(mA) 

Iccsb Max. 
(mA) 

Availability 

MS6264A 

8K x 8 SRAM 

20,25,35 

N,R 

150 

0.1/3 

Now 

MS62256A 

32K x 8 SRAM 

20,25,35,45 

N,R 

180 

10 

Now 

MS62256H 

32K x 8 SRAM 

15,20,25,35 

N,R 

200 

40 

Q3 '93 

MS621002 

256K x 4 SRAM 

20,25,35 

K 

130 

1 

Now 

MS621008 

128K x 8 SRAM 

20,25,35 

E,K 

150 

2 

Now 


STANDARD STATIC RAMS 


Part Number 

Description 

Speeds (ns) 

Package(s) 

l cc Max. 
(mA) 

Iccsb Max. 
(mA) 

Availability 

MS6516 

2K x 8 SRAM 

100 

P,S 

70 

0.01 

Now 

MS6264 

8K x 8 SRAM 

70,100 

F,P 

85 

0.1 

Now 

MS6264N 

8K x 8 SRAM - 3.3V 

100 

F,P 

50 

0.1 

Now 

MS6265 

8K x8 SRAM - Low Power 

100 

F,N,P 

40 

0.01 

Now 

MS62256 

32K x 8 SRAM 

100 

N,F,P 

70 

0.1 

Now 

70 

N,F,P 

80 

0.1 

Now 

MS62256C 

32K x 8 SRAM 

Low Low Power 

70,100 

F,N,P 

80 

0.02 

Now 

MS62256N 

32K x 8 SRAM - 3.3V 

70,100 

S,R 

60 

0.1 

Now 

MS628128 

128K x 8 SRAM 

80,100,120 

F,P 

80 

3 

Q4 ’93 


FIFOS 


Part Number 

Description 

Speeds (ns) 

Package(s) 

l cc Max. 
(mA) 

Iccsb Max. 
(mA) 

Availability 

MS7200 

256 x 9 FIFO 

25,35 

F,J,N,P 

125 

0.5 

Now 

MS7201A 

512x9 FIFO 






MS7202A 

1 K x 9 FIFO 

50,80 

F,J,N,P 

80 

0.5 


MS7203 

2K x 9 FIFO 

50,80 

F,J,N,P 

125 

2 

Now 



20,25,35 

J,N,P 

125 

2 

Now 

MS7204 

4K x 9 FIFO 

50,80 

F,J,N,P 

125 

2 

Now 



20,25,35 

J,P 

125 

2 

Now 

MS76215 

512 x 18 Synchronous FIFO 

20,25,30 

G,J 

200 

— 

Now 

MS76225 

IK x 18 Synchronous FIFO 






MS76500A 

64 x 16 Bi-Directional FIFO 

25,30 

J 

75 


Now 

MS76502A 

256 x 16 Bi-Directional FIFO 

25,30 

J 

75 


Now 

MS76542 

256 x 36 x 2 

Bi-Directional FIFO 

25,30,35 

G,Q 

180 

1 

Now 
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DRAM CROSS REFERENCE 


FUJITSU 

MOSEL-VITELIC 

MB81258 

V53C258 

MB81C1000A 

V53C100F 

MB81C4256A 

V53C104F 

MB814100 

V53C400F 

MB814400 

V53C404F 

MB81461 

V53C261 

GOLDSTAR 

MOSEL-VITELIC 

GM71256 

V53C256 

GM71C1000 

V53C100F 

GM71C4256A 

V53C104F 

HITACHI 

MOSEL-VITELIC 

HM51256 

V53C256 

HM51258 

V53C258 

HM511001 

V53C100F 

HM514256 

V53C104F 

HM514100 

V53C400F 

HM514400 

V53C404F 

HM53461 

V53C261 

HM53235 

V52C4256 

HM53251 

V52C4258 

HM538121 

V52C8126 

HM538123 

V52C8128 

HYUNDAI 

MOSEL-VITELIC 

HY53C256 

V53C256 

HY51C1000 

V53C100F 

HY51C4256 

V53C104F 

MICRON 

MOSEL-VITELIC 

MT 1 259 

V53C256 

MT4C1024 

V53C100F 

MT4C256 

V53C104F 

MT4C1004 

V53C400F 

MT4C4001 

V53C404F 

MT4C4064 

V53C261 

MITSUBISHI 

MOSEL-VITELIC 

M5M4257AP 

V53C256 

M5M41000B 

V53C100F 

M5M44256 

V53C104F 

M5M44100 

V53C400F 

M5M4400 

V53C404F 

M5M4C264 

V53C261 

MOTOROLA 

MOSEL-VITELIC 

MCM6257B 

V53C256 

MCM51 1000A 

V53C100F 

MCM514256A 

V53C104F 


MCM514100 

V53C400F 

MCM514400 

V53C404F 

NEC 

MOSEL-VITELIC 

H.PD41256 

V53C256 

|iPD421000 

V53C100F 

|iPD424256 

V53C104F 

jiPD424100 

V53C400F 

P.PD424400 

V53C404F 

[IPD41264 

V53C261 

OKI 

MOSEL-VITELIC 

MSM41256A 

V53C256 

MSM51 1 000 

V53C100F 

MSM514256 

V53C104F 

MSM514100 

V53C400F 

MSM514400 

V53C404F 

SAMSUNG 

MOSEL-VITELIC 

KM41C256A 

V53C256 

KM41C1000 

V53C100F 

KM44C256A 

V53C104F 

KM41C4000 

V53C400F 

KM44C1000 

V53C404F 

SHARP 

MOSEL-VITELIC 

LH21256 

V53C256 

LH64256 

V53C104F 

SIEMENS 

MOSEL-VITELIC 

HYB414257 

V53C256 

HYB511000 

V53C100F 

HYB514256 

V53C104F 

HYB514100 

V53C400F 

HYB514400 

V53C404F 

Tl 

MOSEL-VITELIC 

TMS1259 

V53C256 

TMS4C1024 

V53C100F 

TMS44C256 

V53C104F 

TMS44100 

V53C400F 

TMS44400 

V53C404F 

TMS4461 

V53C261 

TOSHIBA 

MOSEL-VITELIC 

TC511259 

V53C256 

TC511000 

V53C100F 

TC514256 

V53C104F 

TC514100 

V53C400F 

TC514400 

V53C404F 
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MOSEL- VITELIC 


VRAM CROSS REFERENCE 


Function 

256K x 4 VRAM 

Mosel-Vitelic 

V52C4256 

Hitachi 

HM53235 

RA N New Mask 

X 

X 

R/W Old Mask 



Block Write (BW) 



BW New Mask 



BW Old Mask 



Flash Write New Mask 


X 

Load Mask Register 



Load Color Register 



Read Trans/Serial Out 

X 

X 

Split Read Trans 



Write Trans/Serial In 

X 

X 

Pseudo Write Trans 

X 

X 

Alternate Write Trans 



Split Write Trans 



Mask Write Trans/Serial In 




Function 

128K x 8 VRAM 

Mosel-Vitelic 

V52C8128 

Hitachi 

HM538123 

R/W New Mask 

X 

X 

R/W Old Mask 



Block Write (BW) 

X 


BW New Mask 

X 


BW Old Mask 



Flash Write New Mask 

X 

X 

Load Mask Register 



Load Color Register 

X 

X 

Read Trans/Serial Out 

X 

X 

Split Read Trans 

X 


Write Trans/Serial In 

X 

X 

Pseudo Write Trans 

X 

X 

Alternate Write Trans 



Split Write Trans 

X 


Mask Write Trans/Serial In 

X 



Function 

256K X 4 VRAM 

Mosel-Vitelic 

V52C4258 

Hitachi 

HM53251 

R/W New Mask 

X 

X 

R/W Old Mask 



Block Write (BW) 

X 


BW New Mask 

X 


BW Old Mask 



Flash Write New Mask 

X 


Load Mask Register 



Load Color Register 

X 


Read Trans/Serial Out 

X 

X 

Split Read Trans 

X 


Write Trans/Serial In 


X 

Pseudo Write Trans 

X 

X 

Alternate Write Trans 



Split Write Trans 

X 


Mask Write Trans/Serial In 

X 



Function 

256K x 4 VRAM 

Mosel-Vitelic 

V52C4256 

Micron 

MT42C4255 

R/W New Mask 

X 

X 

R/W Old Mask 


X 

Block Write (BW) 



BW New Mask 



BW Old Mask 



Flash Write New Mask 



Load Mask Register 


X 

Load Color Register 



Read Trans/Serial Out 

X 

X 

Split Read Trans 


X 

Write Trans/Serial In 

X 

X 

Pseudo Write Trans 

X 

X 

Alternate Write Trans 


X 

Split Write Trans 



Mask Write Trans/Serial In 




Function 

128K x 8 VRAM 

Mosel-Vitelic 

V52C8126 

Hitachi 

HM538121 

R/W New Mask 

X 

X 

R/W Old Mask 



Block Write (BW) 



BW New Mask 



BW Old Mask 



Flash Write New Mask 



Load Mask Register 



Load Color Register 



Read Trans/Serial Out 

X 

X 

Split Read Trans 



Write Trans/Serial In 

X 

X 

Pseudo Write Trans 

X 

X 

Alternate Write Trans 



Split Write Trans 



Mask Write Trans/Serial In 




Function 

256K x 4 VRAM 

Mosel-Vitelic 

V52C4258 

Micron 

MT42C4256 

R/W New Mask 

X 

X 

R/W Old Mask 


X 

Block Write (BW) 

X 

X 

BW New Mask 

X 

X 

BW Old Mask 


X 

Flash Write New Mask 

X 


Load Mask Register 


X 

Load Color Register 

X 

X 

Read Trans/Serial Out 

x 

X 

Split Read Trans 

X 

X 

Write Trans/Serial In 

X 

X 

Pseudo Write Trans 

X 

X 

Alternate Write Trans 


X 

Split Write Trans 

X 


Mask Write Trans/Serial In 

X 
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MOSEL- VITELIC 


VRAM CROSS REFERENCE 


Function 

128K x 8 VRAM 

Mosel-Vitelic 

V52C8126 

Micron 

MT42C8127 

R/W New Mask 

X 

X 

R/W Old Mask 


X 

Block Write (BW) 



BW New Mask 



BW Old Mask 



Flash Write New Mask 



Load Mask Register 


X 

Load Color Register 



Read Trans/Serial Out 

X 

X 

Split Read Trans 


X 

Write Trans/Serial In 

X 

X 

Pseudo Write Trans 

X 

X 

Alternate Write Trans 


X 

Split Write Trans 



Mask Write Trans/Serial In 




Function 

128K x 8 VRAM 

Mosel-Vitelic 

V52C8128 

Micron 

MT42C8128 

R/W New Mask 

X 

X 

R/W Old Mask 


X 

Block Write (BW) 

X 

X 

BW New Mask 

X 

X 

BW Old Mask 


X 

Flash Write New Mask 

X 


Load Mask Register 


X 

Load Color Register 

X 

X 

Read Trans/Serial Out 

X 

X 

Split Read Trans 

X 

X 

Write Trans/Serial In 

X 

X 

Pseudo Write Trans 

X 

X 

Alternate Write Trans 


X 

Split Write Trans 

X 


Mask Write Trans/Serial In 

X 



Function 

256K x 4 VRAM 

Mosel-Vitelic 

V52C4258 

Mitsubishi 

M5M44256 

R/W New Mask 

X 

X 

R/W Old Mask 



Block Write (BW) 

X 

X 

BW New Mask 

X 

X 

BW Old Mask 



Flash Write New Mask 

X 

X 

Load Mask Register 



Load Color Register 

X 

X 

Read Trans/Serial Out 

X 

X 

Split Read Trans 

X 

X 

Write Trans/Serial In 

X 


Pseudo Write Trans 

X 

X 

Alternate Write Trans 



Split Write Trans 

X 

X 

Mask Write Trans/Serial In 

X 

X 


Function 

128K x 8 VRAM 

Mosel-Vitelic 

V52C8128 

Mitsubishi 

M5M482128 

R/W New Mask 

X 

X 

R/W Old Mask 



Block Write (BW) 

X 

X 

BW New Mask 

X 

X 

BW Old Mask 



Flash Write New Mask 

X 

X 

Load Mask Register 



Load Color Register 

X 

X 

Read Trans/Serial Out 

X 

X 

Split Read Trans 

X 

X 

Write Trans/Serial In 

X 


Pseudo Write Trans 

X 

X 

Alternate Write Trans 



Split Write Trans 

X 

X 

Mask Write Trans/Serial In 

X 

X 


Function 

256K x 4 VRAM 

Mosel-Vitelic 

V52C4256 

NEC 

HPD524273 

R/W New Mask 

X 

X 

R/W Old Mask 



Block Write (BW) 



BW New Mask 



BW Old Mask 



Flash Write New Mask 



Load Mask Register 



Load Color Register 



Read Trans/Serial Out 

X 

X 

Split Read Trans 



Write Trans/Serial In 

X 


Pseudo Write Trans 

X 


Alternate Write Trans 



Split Write Trans 



Mask Write Trans/Serial In 




Function 

256K x 4 VRAM 

Mosel-Vitelic 

V52C4258 

NEC 

HPD524256 

R/W New Mask 

X 

x 

R/W Old Mask 



Block Write (BW) 

X 


BW New Mask 

X 


BW Old Mask 



Flash Write New Mask 

X 

X 

Load Mask Register 



Load Color Register 

X 


Read T rans/Serial Out 

X 


Split Read Trans 

X 


Write Trans/Serial In 

X 

X 

Pseudo Write Trans 

X 


Alternate Write Trans 



Split Write Trans 

X 


Mask Write Trans/Serial In 

X 
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MOSEL- VITELIC 


VRAM CROSS REFERENCE 


Function 

128K x 8 VRAM 

Mosel-Vitelic 

V52C8128 

NEC 

|iPD42275 

RA N New Mask 

X 

X 

R/W Old Mask 


X 

Block Write (BW) 

X 

X 

BW New Mask 

X 

X 

BW Old Mask 


X 

Flash Write New Mask 

X 

X 

Load Mask Register 


X 

Load Color Register 

X 

X 

Read Trans/Serial Out 

X 

X 

Split Read Trans 

X 

X 

Write Trans/Serial In 

X 


Pseudo Write Trans 

X 


Alternate Write Trans 



Split Write Trans 

X 


Mask Write Trans/Serial In 

X 



Function 

128K x 8 VRAM 

Mosel-Vitelic 

V52C8128 

Tl 

TMS48C121 

R/W New Mask 

X 

X 

R/W Old Mask 


X 

Block Write (BW) 

X 

X 

BW New Mask 

X 

X 

BW Old Mask 


X 

Flash Write New Mask 

X 


Load Mask Register 


X 

Load Color Register 

X 

X 

Read Trans/Serial Out 

X 

X 

Split Read Trans 

X 

X 

Write Traris/Serial In 

X 

X 

Pseudo Write Trans 

X 

X 

Alternate Write Trans 


X 

Split Write Trans 

X 


Mask Write Trans/Serial In 

X 



Function 

256K x 4 VRAM 

Mosel-Vitelic 

V52C4256 

Tl 

TMS44C250 

R/W New Mask 

X 

X 

R/W Old Mask 



Block Write (BW) 



BW New Mask 



BW Old Mask 



Flash Write New Mask 



Load Mask Register 



Load Color Register 



Read Trans/Serial Out 

X 

X 

Split Read Trans 



Write Trans/Serial In 

X 

X 

Pseudo Write Trans 

X 

X 

Alternate Write Trans 



Split Write Trans 



Mask Write Trans/Serial In 




Function 

256K x 4 VRAM 

Mosel-Vitelic 

V52C4258 

Tl 

TMS44C521 

R/W New Mask 

X 

X 

R/W Old Mask 


X 

Block Write (BW) 

X 

X 

BW New Mask 

X 

X 

BW Old Mask 


X 

Flash Write New Mask 

X 


Load Mask Register 


X 

Load Color Register 

X 

X 

Read Trans/Serial Out 

X 

X 

Split Read Trans 

X 

X 

Write Trans/Serial In 

X 

X 

Pseudo Write Trans 

X 

X 

Alternate Write Trans 


X 

Split Write Trans 

X 


Mask Write Trans/Serial In 

X 



Function 

256K x 4 VRAM 

Mosel-Vitelic 

V52C4256 

Toshiba 

TC524256 

R/W New Mask 

X 

X 

R/W Old Mask 



Block Write (BW) 



BW New Mask 



BW Old Mask 



Flash Write New Mask 



Load Mask Register 



Load Color Register 



Read Trans/Serial Out 

X 

X 

Split Read Trans 



Write Trans/Serial In 

X 

X 

Pseudo Write Trans 

X 

X 

Alternate Write Trans 



Split Write Trans 



Mask Write Trans/Serial In 




Function 

256K x 4 VRAM 

Mosel-Vitelic 

V52C4258 

Toshiba 

TC5524258 

R/W New Mask 

X 

X 

R/W Old Mask 



Block Write (BW) 

X 

X 

BW New Mask 

X 

X 

BW Old Mask 



Flash Write New Mask 

X 

X 

Load Mask Register 



Load Color Register 

X 

X 

Read Trans/Serial Out 

X 

X 

Split Read Trans 

X 

X 

Write Trans/Serial In 

X 


Pseudo Write Trans 

X 

X 

Alternate Write Trans 



Split Write Trans 

X 

X 

Mask Write Trans/Serial In 

X 

X 
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MOSEL- VITELIC 


VRAM CROSS REFERENCE 


Function 

128K x 8 VRAM 

Mosel-Vitelic 

V52C8126 

Toshiba 

TC58126A 

R/W New Mask 

X 

X 

R/W Old Mask 



Block Write (BW) 



BW New Mask 



BW Old Mask 



Flash Write New Mask 



Load Mask Register 



Load Color Register 



Read Trans/Serial Out 

X 

X 

Split Read Trans 



Write Trans/Serial In 

X 


Pseudo Write Trans 

X 

X 

Alternate Write Trans 



Split Write Trans 



Mask Write Trans/Serial In 


X 


Function 

128K x 8 VRAM 

Mosel-Vitelic 

V52C8128 

Toshiba 

TC58128A/B 

R/W New Mask 

X 

X 

R/W Old Mask 



Block Write (BW) 

X 

X 

BW New Mask 

X 

X 

BW Old Mask 



Flash Write New Mask 

X 

X 

Load Mask Register 



Load Color Register 

X 

X 

Read Trans/Serial Out 

X 

X 

Split Read Trans 

X 

X 

Write Trans/Serial In 



Pseudo Write Trans 

X 

X 

Alternate Write Trans 



Split Write Trans 

X 

X 

Mask Write T rans/Serial In 

X 

X 
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MOSEL- VITELIC 


SRAM CROSS REFERENCE 


CYPRESS 

MOSEL-VITELIC 


CY7C199-25PC 

MS62256A-25NC 




CY7C 199-35 PC 

MS62256A-30NC 

CY7C106-20PC 

MS621 002-20EC 


CY7C199-35PC 

MS62256A-35NC 

CY7C106-20SC 

MS621002-20KC 


CY7C199-45PC 

MS62256A-45NC 

CY7C106-25PC 

MS621002-25EC 




CY7C106-25SC 

MS621002-25KC 


FUJITSU 

MOSEL-VITELIC 

CY7C 106-35 PC 

MS621002-35EC 




CY7C106-35SC 

MS621002-35KC 


MB81C78A 

MS6264A-35NC 

CY7C108-20PC 

MS621008-20EC 


MB81C78A-25P 

MS6264A-25PC 

CY7C108-20SC 

MS621008-20KC 


MB81C78A-35P 

MS6264A-35PC 

CY7C108-25PC 

MS621008-25EC 


MB81C78A-35PF 

MS6264A-35FC 

CY7C108-25SC 

MS621008-25KC 


MB81C78A-35PJ 

MS6264A-35RC 

CY7C 108-35 PC 

MS62 1008-35 EC 


MB81 C78A-45P-SK 

MS6264A-45NC 

CY7C108-35SC 

MS621 008-35 KC 


MB81 C78A-45PF 

MS6264A-45FC 

CY7C166-20PC 

MS6267A-25NC 


MB81C81 A35P 

MS62251 A-25NC 

CY7C166-20PC 

MS6267A-35NC 


MB81C81 A35P 

MS62251 A-35NC 

CY7C166-20PC 

MS6267A-45NC 


MB81C81 A35PJ 

MS62251 A-25RC 

CY7C1 85-25/35/45/55 PC 

MS6264 A-2 5/35/45 NC 


MB81C81 A35PJ 

MS62251 A-35RC 

CY7C1 85-25/35/45/55 VC 

MS6264 A-2 5/35/45 RC 


MB81C81 A45P 

MS62251 A-45NC 

CY7C185-30SC 

MS6264A-25SC 


MB81C81 A45PJ 

MS62251 A-45RC 

CY7C185-35PC 

MS6264A-35PC 


MB81C84-35P 

MS62252A-25NC 

CY7C185A-25PC 

MS6264A-25PC 


MB81C84A-35P 

MS62252A-35NC 

CY7C185A-30PC 

MS6264A-25PC 


MB81C84A-45P 

MS62252A-45NC 

CY7C1 85A-35SC 

MS6264A-35SC 


MB81C84A35PJ 

MS62252A-25RC 

CY7C1 86-25/35/45/55 PC 

MS6264AL-25/35/45 PC 


MB81C84A35PJ 

MS62252A-35RC 

CY7C1 86-25/35/45/55VC 

MS6264AL-25/35/45RC 


MB81C84A45PJ 

MS62252A-45RC 

CY7C194-25PC 

MS62252A-25NC 


MB8287-35BH 

MS62256A-35NC 

CY7C194-25SC 

MS62252 A-25 RC 


MB8287-35PJ 

MS62256A-35RC 

CY7C194-35PC 

MS62252A-35NC 


MB8287-45PJ 

MS62256 A-45 RC 

CY7C194-35SC 

MS62252A-35RC 


MB8287-45PSH 

MS62256A-45NC 

CY7C194-45PC 

MS62252A-45NC 


MB82B00525P 

MS621002-20EC 

CY7C194-45SC 

MS62252A-45RC 


MB82B00525P 

MS62 1002-25 EC 

CY7C196-20PC 

MS62253A-20NC 


MB82B00525PJ 

MS621 002-20KC 

CY7C196-20VC 

MS62253A-20RC 


MB82B00525PJ 

MS621 002-25 KC 

CY7C196-25PC 

MS62253A-25NC 


MB82B00535P 

MS62 1002-35 EC 

CY7C196-25VC 

MS62253A-25RC 


MB82B00535PJ 

MS621 002-35 KC 

CY7C197-25PC 

MS62251A-25NC 


MB8416-10DIP 

MS6516L-10PC 

CY7C197-25SC 

MS62251 A-25RC 


MB84256A-1 OLLFP 

MS62257-10FC 

CY7C197-35PC 

MS62251 A-35NC 


MB84256A-1 OLLP 

MS62257-10PC 

CY7C197-35SC 

MS62251 A-35RC 


MB84256A-10LP 

MS62256L-1 0PC 

CY7C 197-45 PC 

MS62251 A-45NC 


MB84256A-1 OLPF 

MS62256L-10FC 

CY7C197-45SC 

MS6225 1 A-45 RC 


MB84256A-1 2LLFP 

MS62256CLL-1 OFC 

CY7C198-25PC 

MS62256A-25PC 


MB84256A-1 2LLP 

MS62256CLL-1 OPC 

CY7C 199-25 VC 

MS62256A-25RC 


MB84256A-12LP 

MS62256L-1 OPC 

CY7C198-25SC 

MS62256A-25SC 


MB84256A-1 2LPF 

MS62256L-10FC 

CY7C198-30PC 

MS62256A-25 PC 


MB84256A-1 5LLFP 

MS62257-1 OFC 

CY7C 199-30 VC 

MS62256A-25RC 


MB84256A-1 5LLP 

MS62257-10PC 

CY7C198-30SC 

MS62256A-25SC 


MB84256A-70LP 

MS62256L-70PC 

CY7C198-35PC 

MS62256A-35 PC 


MB84256A-70LPF 

MS62256L-70FC 

CY7C 199-35 VC 

MS62256A-35RC 


MB84256A-85LLFP 

MS62257-70FC 

CY7C198-35SC 

MS62256A-35SC 


MB84256A-85LLP 

MS62257-70FC 

CY7C 198-45 PC 

MS62256A-45 PC 


MB84256A-85LP 

MS62256L-85PC 

CY7C199-45VC 

MS62256A-45RC 


MB84256A-85LPF 

MS62256L-85FC 

CY7C198-45SC 

MS62256A-45SC 


MB8464A-80/1 0/1 5LLP 

MS6265-1 OPC 

CY7C199-55VC 

MS62256A-45NC 


MB8464A-80/1 0/1 5LLP-SK 

MS6265-1 ONC 

CY7C198-55PC 

MS62256A-55 PC 


MB8464A-80/1 0/1 5LLPF 

MS6265-1 OFC 

CY7C199-55VC 

MS62256A-45RC 


MB8464A-80/1 0/1 5LP 

MS6264L-1 OPC 

CY7C198-55SC 

MS62256A-45SC 


MB8464A-80/1 0/1 5LP-SK 

MS6265-1 ONC 
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MB8464A-80/1 0/1 5LPF 

MS6264L-10FC 


HM6264ALP-1 0/1 2/1 5 

MS6264L-1 OPC 

MB8464A-80/1 0/1 5P 

MS6264L-70PC 


HM6264ALP-1 0/1 2/1 5L 

MS6265-1 OPC 

MB8464A-80/1 0/1 5P-SK 

MS6265-1 ONC 


HM6264ALSP-10/12/15 

MS6265-1 ONC 

MB8464A-80/1 0/1 5PF 

MS6264L-70/1 OOFC 


HM6264AP-1 0/1 2/1 5 

MS6264L-1 OPC 




HM6264ASP-1 0/1 2/1 5 

MS6265-1 ONC 

GOLDSTAR 

MOSEL-VITELIC 


HM6264FP-1 0/1 2/1 5 

MS6264L-10FC 




HM6264LFP-1 0/1 2/1 5 

MS6264L-1 OFC 

GM76C256L-10 

MS62256L-1 OPC 


HM6264LFP-1 0/1 2/1 5L 

MS6265-1 OFC 

GM76C256L-12 

MS62256L-1 OPC 


HM6264LP-1 0/1 2/1 5 

MS6264L-1 OPC 

GM76C256L-15 

MS62256L-1 OPC 


HM6264LP-10/12/15L 

MS6265-1 OPC 

GM76C256L-85 

MS62256L-85PC 


HM6264P-1 0/1 2/1 5 

MS6264L-1 OPC 

GM76C256LFW-1 0 

MS62256L-10FC 


HM62832HJP-25 

MS62256A-25RC 

GM76C256LFW-1 2 

MS62256L-10FC 


HM62832HJP-25 

MS62256A-25SC 

GM76C256LFW-1 5 

MS62256L-10FC 


HM62832HJP-25 

MS62256A-25RC 

GM76C256LFW-85 

MS62256L-85FC 


HM62832HJP-30 

MS62256A-25RC 

GM76C28-10/12 

MS6516L-10PC 


HM62832HJP-30 

MS62256A-25SC 




HM62832HJP-35 

MS62256A-35RC 

HITACHI 

MOSEL-VITELIC 


HM62832HJP-35 

MS62256A-35SC 




H M62832 H J P-45 

MS62256A-45RC 

HM61 1 6FLP-2/3/4 

MS6516L-10SC 


HM62832HJP-45 

MS62256A-45SC 

HM61 1 6FP-2/3/4 

MS6516L-10SC 


HM62832HP-25 

MS62256A-25NC 

HM61 1 6LP-2/3/4 

MS6516L-10PC 


HM62 832 HP-25 

MS62256A-25NC 

HM61 1 6P-2/3/4 

MS6516L-10PC 


HM62832HP-30 

MS62256A-25NC 

HM6207HJP-25 

MS62251 A-25RC 


HM62832HP-30 

MS62256 A-25 PC 

HM6207HJP-35 

MS62251 A-35RC 


HM62832HP-35 

MS62256A-25PC 

HM6207HJP-45 

MS62251A-45RC 


HM62832HP-35 

, MS62256A-35NC 

HM6207HP-25 

MS62251A-25NC 


HM62 832 HP-35 

MS62256A-35 PC 

HM6207HP-35 

MS62251A-35NC 


HM62832HP-45 

MS62256A-45NC 

HM6207HP-45 

MS62251 A-45NC 


HM62832 HP-45 

MS62256A-45PC 

HM6208H9-25 

MS62252A-25NC 


HM62 832 J P-35 

MS62256A-35RC 

HM6208HJP-25 

MS62252A-25RC 


HM62 832 J P-45 

MS62256A-45 RC 

HM6208HJP-35 

MS62252A-35RC 


HM62 832 P-35 

MS62256A-35NC 

HM6208HJP-45 

MS62252A-45RC 


HM62 832 P-45 

MS62256A-45NC 

HM6208HP-35 

MS62252A-35NC 


HM6709JP-20 

MS62253A-20NC 

HM6208HP-45 

MS62252A-45NC 


HM6709JP-20 

MS62253A-20RC 

HM62256CLP-1 OSL 

MS62257-10PC 


HM6709JP-25 

MS62253A-25NC 

HM62256CLP-1 2SL 

MS62257-10PC 


HM6709JP-25 

MS62253A-25RC 

HM62256CLP-1 5SL 

MS62257-10PC 


HM6789HAP-20 

MS6267A-20NC 

HM62256LFP-1 OSLT 

MS62257-1 OFC 


HM6789HAP-20 

MS6267A-25NC 

HM62256LFP-1 OT 

MS62256L-10FC 


HM6789HAP-20 

MS6267A-35NC 

HM62256LFP-12SLT 

MS62257-1 OFC 


HM6789HAP-20 

MS6267A-45NC 

HM62256LFP-12T 

MS62256L-10FC 




HM62256LFP-1 5SLT 

MS62257-10FC 


HYUNDAI 

MOSEL-VITELIC 

HM62256LFP-15T 

MS62256L-10FC 




HM62256LFP-8T 

MS62256L-85FC 


HY61 1 6ALX-1 0/1 2/1 5P 

MS651 6L-1 OPC 

HM62256LP-10 

MS62256L-1 OPC 


HY61 16AX-10/12/15P 

MS6516L-1 OPC 

HM62256LP-12 

MS62256L-1 OPC 


HY6264L-85/1 00/1 20/1 50J 

MS6264L-1 OFC 

HM62256LP-1 5 

MS62256L-1 OPC 


HY6264L-85/1 00/1 20/1 50P 

MS6264L-10PC 

HM62256LP-8 

MS62256L-85PC 


HY62C256LJ-10 

MS62256L-10FC 

HM624256JP-35 

MS621 002-25 KC 


HY62C256LJ-12 

MS62256L-1 OFC 

HM624256JP-35 

MS621002-35KC 


HY62C256LJ-15 

MS62256L-1 OFC 

HM624256JP-45 

MS621002-20KC 


HY62C256LP-10 

MS62256L-1 OPC 

HM624256P-35 

MS62 1002-25 EC 


HY62C256LP-12 

MS62256L-1 OPC 

HM624256P-35 

MS621002-35EC 


HY62C256LP-15 

MS62256L-1 OPC 

HM624256P-45 

MS621002-20EC 


HY63C256P-35 

MS62256 A-35 PC 

HM6264AFP-1 0/1 2/1 5 

MS6264L-1 OFC 


HY63C256P-45 

MS62256A-45 PC 

HM6264ALFP-1 0/1 2/1 5 

MS6264L-10FC 




HM6264ALFP-1 0/1 2/1 5/L 

MS6265-10FC 
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MOSEL- VITELIC 


SRAM CROSS REFERENCE 


IDT 

MOSEL-VITELIC 


IDT71257S45TP 

MS62251A-35NC 




IDT71258S25PE 

MS62252A-25RC 

IDT61298S/L20P 

MS62253A-20NC 


IDT71258S25TP 

MS62252A-25NC 

IDT61298S/L20Y 

MS62253A-20RC 


IDT71258S35PE 

MS62252A-35RC 

IDT61298S/L25P 

MS62253A-25NC 


IDT71258S35TP 

MS62252A-35NC 

IDT61298S/L25Y 

MS62253A-25RC 


IDT71258S45PE 

MS62252A-45RC 

IDT6198S/L-20P 

MS6267A-20NC 


IDT71258S45TP 

MS62252A-45NC 

IDT6198S/L-25P 

MS6267A-25NC 


IDT7 1 64S-1 25/30/35TP 

MS6264A-25/30/35NC 

IDT6198S/L-35P 

MS6267A-35NC 


IDT7 1 64 S-2 5/30/35 

MS6264A-25/30/35SC 

IDT6198S/L-35P 

MS6267A-45NC 


IDT71 64S-25/30/35P 

MS6264A-2 5/30/35 PC 

IDT71024 

MS62 1008-20 EC 


IDT71 64S-25/30/35PE 

MS6264A-25/30/35FC 

IDT71024 

MS621008-20KC 


IDT7164S25P 

MS6264 A-25 PC 

IDT71024 

MS621008-25EC 


IDT7164S25TP 

MS6264A-25NC 

IDT71024 

MS621 008-25 KC 


iDT7164S30P 

MS6264A-25PC 

IDT71024 

MS621008-35EC 


IDT7164S30Y 

MS6264A-25RC 

IDT71024 

MS621 008-35 KC 


IDT7164S30Y 

MS6264A-25SC 

IDT71028 

MS621 002-25 KC 


IDT7164S35P 

MS6264A-35PC 

IDT71028 

MS621002-20EC 


IDT7164S35Y 

MS6264A-35RC 

IDT71028 

MS621002-20KC 


IDT7164S35Y 

MS6264A-35SC 

IDT71028 

MS62 1002-25 EC 


IDT7164STP35 

MS6264A-35NC 

IDT71028 

MS62 1002-35 EC 




IDT71028 

MS621 002-35 KC 


INTEL 

MOSEL-VITELIC 

IDT7125630TP 

MS62256A-25NC 




IDT7125630Y 

MS62256A-25RC 


P5164-PDIP20/25 

MS6264A-25PC 

IDT7125635P 

MS62256A-35PC 


P5164SL-PDIP100 

MS6264L-1 0PC 

IDT7125635TP 

MS62256A-35NC 


PG51256SL-10 SOIC PACK 

MS62256L-10FC 

IDT71 25635 Y 

MS62256A-35RC 


PG51256SL-10 P DIP 

MS62256L-1 0PC 

iDT7125645P 

MS62256A-45PC 


PG51256SL-70 SOIC PACK 

MS62256L-70FC 

IDT7125645TP 

MS62256A-45NC 


PG51256SL-70 P DIP 

MS62256L-70PC 

IDT7125645Y 

MS62256A-45RC 


PG5164SL-SOIC100 

MS6264L-10FC? 

IDT71256525PE 

MS62256A-25SC 




IDT71256525TP 

MS62256A-25NC 


MICROTECH 

MOSEL-VITELIC 

IDT71 256525 Y 

MS62256A-25RC 




IDT71256S25P 

MS62256A-25PC 


MT5C2568-25 

MS62256A-25NC 

IDT71256S25PE 

MS62256A-25RC 


MT5C2568-25DJ 

MS62256A-25RC 

IDT71256S25TP 

MS62256A-25NC 


MT5C2568-30 

MS62256A-25NC 

IDT71256S25Y 

MS62256A-25SC 


MT5C2568-30DJ 

MS62256A-25RC 

IDT71256S30P 

MS62256A-25 PC 


MT5C2568-35 

MS62256A-35NC 

IDT71256S30PE 

MS62256A-25RC 


MT5C2568-35DJ 

MS62256A-35RC 

IDT71256S30TP 

MS62256A-25NC 


MT5C2568-35W 

MS62256A-35PC 

IDT71256S30Y 

MS62256A-25SC 


MT5C2568-45 

MS62256A-45NC 

IDT71256S35P 

MS62256A-35 PC 


MT5C2568-45DJ 

MS62256A-45RC 

IDT71256S35PE 

MS62256A-35RC 


MT5C2568-45W 

MS62256A-45 PC 

IDT71256S35TP 

MS62256A-35NC 




IDT71256S35Y 

MS62256A-35SC 


MICRON 

MOSEL-VITELIC 

IDT71256S45P 

MS62256A-45 PC 




IDT71256S45PE 

MS62256A-45RC 


MT5C1 005DJ-20 

MS621 002-20EC 

IDT71256S45TP 

MS62256A-45NC 


MT5C1005DJ-25 

MS62 1002-25 EC 

IDT71256S45Y 

MS62256A-45SC 


MT5C1005DJ-35 

MS62 1002-35 EC 

IDT71256S55P 

MS62256A-55PC 


MT5C1005W-20 

MS621002-20KC 

IDT71256S55PE 

MS62256A-45RC 


MT5C1005W-25 

MS621 002-25 KC 

IDT71256S55TP 

MS62256A-45NC 


MT5C1005W-35 

MS621 002-35 KC 

IDT71256S55Y 

MS62256A-45SC 


MT5C1008DJ-20 

MS621008-20EC 

IDT71257S25PE 

MS62251A-25RC 


MT5C1008DJ-25 

MS621008-25EC 

IDT71257S25TP 

MS62251 A-25NC 


MT5C1008DJ-35 

MS62 1008-35 EC 

IDT71257S35PE 

MS62251 A-35RC 


MT5C1008W-20 

MS621008-20KG 

IDT71257S35TP 

MS62251A-35NC 


MT5C1008W-25 

MS621008-25KC 

IDT71257S45PE 

MS62251A-35RC 


MT5C1008W-35 

MS621 008-35 KC 
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MOSEL-VITELIC 


SRAM CROSS REFERENCE 


MT5C2564-25 

MT5C2564-35 

MT5C2564-45 

MT5C2564DJ-25 

MT5C2564DJ-35 

MT5C2564DJ-45 

MT5C2565-20 

MT5C2565-25 

MT5C2565DJ-20 

MT5C2565DJ-25 

MT5C2568-25 

MT5C2568-35 

MT5C2568-35 

MT5C2568-45 

MT5C2568DJ-25 

MT5C2568DJ-35 

MT5C2568DJ-35 

MT5C2568DJ-45 

MT5C2568DJ-45 

MT5C2568W-25 

MT5C2568W-35 

MT5C2568W-45 

MT5C5257-25 

MT5C5257-35 

MT5C5257-45 

MT5C5257DJ-25 

MT5C5257DJ-35 

MT5C5257DJ-45 

MT5C6405-25 

MT5C6405-35 

MT5C6405-35 

MT5C6408-25 

MT5C6408-25/30/35DJL 

MT5C6408-25/30/35L 

MT5C6408-35 

MT5C6408DJ-30 

MT5C6408DJ-35 

MT5C6408G-30 

MT5C6408G-35 

MT5C6408W-25 

MT5C6408W-30 

MT5C6408W-35 

MITSUBISHI 

M5M 

M5M 1 7 8P-35/45/55 
M5M51 65FP-70/1 0/1 2/1 5 
M5M51 65FP-70/1 0/1 2/1 5 
M5M51 65P-70/1 0/1 2/1 5 
M5M51 65P-70/1 0/1 2/1 5L 
M5M5256AFP-1 GL 
M5M5256AFP-70L 
M5M5256AFP-85L 
M5M5256FP-10L 
M5M5256FP-1 OLL 
M5M5256FP-12L 
M5M5256FP-1 2LL 


MS62252A-25NC 

MS62252A-35NC 

MS62252A-45NC 

MS62252A-25RC 

MS62252 A-35 RC 

MS62252A-45RC 

MS62253A-20NC 

MS62253A-25NC 

MS62253A-20RC 

MS62253 A-25 RC 

MS62256A-25NC 

MS62256A-30NC 

MS62256A-35NC 

MS62256A-45NC 

MS62256 A-25 RC 

MS62256A-25RC 

MS62256A-25SC 

MS62256A-45RC 

MS62256A-45SC 

MS62256A-25PC 

MS62256A-35PC 

MS62256A-45PC 

MS62251A-25NC 

MS62251A-35NC 

MS62251 A-45NC 

MS62251A-25RC 

MS62251A-35RC 

MS62251 A-45RC 

MS6267A-25NC 

MS6267A-35NC 

MS6267A-45NC 

MS6264A-25NC 

MS6264A-25/30/35RC 

MS6264A-25/30/35NC 

MS6264A-35NC 

MS6264A-25RC 

MS6264A-35RC 

MS6264A-25SC 

MS6264A-35SC 

MS6264A-25PC 

MS6264A-25PC 

MS6264A-35PC 

MOSEL-VITELIC 

MS621002-20EC 
MS6264A-35/45NC 
MS6264L-70/1 OFC 
MS6264L-70/1 OFC 
MS6264L-70/1 OPC 
MS6264L-70/1 OPC 
MS62256L-10FC 
MS62256L-70FC 
MS62256L-85FC 
MS62256L-10FC 
MS62257-10FC 
MS62256L-10FC 
MS62257-1 OFC 


M5M5256FP-15L 

MS62256L-1 OFC 

M5M5256FP-1 5LL 

MS62257-1 OFC 

M5M5256P-10L 

MS62256L-1 OPC 

M5M5256P-10L 

MS62256L-1 OPC 

M5M5256P-10LL 

MS62257-1 OPC 

M5M5256P-12L 

MS62256L-1 OPC 

M5M5256P-12LL 

MS62257-10PC 

M5M5256P-15L 

MS62256L-1 OPC 

M5M5256P-15LL 

MS62257-10PC 

M5M5256P-70L 

MS62256L-70PC 

M5M5256P-85L 

MS62256L-85PC 

M5M5257J-25 

MS62251 A-25RC 

M5M5257J-35 

MS6225 1 A-35RC 

M5M5257J-45 

MS62251 A-45RC 

M5M5257P-25 

MS6225 1 A-25NC 

M5M5257P-35 

MS62251 A-35NC 

M5M5257P-45 

MS62251 A-45NC 

M5M5258J-25 

MS62252A-25RC 

M5M5258J-35 

MS62252A-35RC 

M5M5258J-45 

MS62252A-45RC 

M5M5258P-25 

MS62252A-25NC 

M5M5258P-35 

MS62252A-35NC 

M5M5258P-45 

MS62252A-45NC 

MOTOROLA 

MOSEL-VITELIC 

MCM60L256AF-1 0 

MS62256L-10FC 

MCM60L256AF-1 2 

MS62256L-1 OFC 

MCM60L256AF-70 

MS62256L-70FC 

MCM60L256AF-85 

MS62256L-85FC 

MCM60L256AP-1 0 

MS62256L-1 OPC 

MCM60L256AP-1 2 

MS62256L-1 OPC 

MCM60L256AP-70 

MS62256L-70PC 

MCM61 64CP-45/55 

MS6264A-45NC 

MCM6206J25 

MS62256A-25RC 

MCM6206J25 

MS62256A-25SC 

MCM6206J30 

MS62256A-25RC 

MCM6206J30 

MS62256A-25SC 

MCM6206J35 

MS62256A-35RC 

MCM6206J35 

MS62256A-35SC 

MCM6206J45 

MS62256A-45RC 

MCM6206J45 

MS62256A-45SC 

MCM6206J55 

MS62256A-45RC 

MCM6206J55 

MS62256A-45SC 

MCM6206NJ-30 

MS62256A-25RC 

MCM6206NJ-35 

MS62256A-35RC 

MCM6206NJ-45 

MS62256A-45RC 

MCM6206NP-30 

MS62256A-25NC 

MCM6206NP-35 

MS62256A-35NC 

MCM6206NP-45 

MS62256A-45NC 

MCM6206P-35 

MS62256 A-35 PC 

MCM6206P-45 

MS62256A-45PC 

MCM6206P25 

MS62256A-25NC 

MCM6206P25 

MS62256A-25PC 

MCM6206P30 

MS62256A-25NC 

MCM6206P30 

MS62256A-25PC 

MCM6206P35 

MS62256A-35NC 

MCM6206P35 

MS62256A-35 PC 
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MOSEL- VITELIC 


SRAM CROSS REFERENCE 


MCM6206P45 

MS62256A-45NC 


UPD43258LA-35 

MS62256A-35RC 

MCM6206P45 

MS62256A-45PC 


UPD43258LA-45 

MS62256A-45RC 

MCM6206P55 

MS62256A-45NC 


UPD4363C-45 

MS6267A-25NC 

MCM6206P55 

MS62256A-55PC 


UPD4363C-45 

MS6267A-35NC 

MCM6207J25 

MS62251A-25RC 


UPD4363C-45 

MS6267A-45NC 

MCM6207J35 

MS62251 A-35RC 


UPDAGU-10L 

MS62256L-10FC 

MCM6207J45 

MS62251 A-45RC 


UPDAGU-12L 

MS62256L-1 OFC 

MCM6207P25 

MS62251 A-25NC 


UPDAGU-15L 

MS62256L-1 OFC 

MCM6207P35 

MS62251 A-35NC 


UPDAGU-85L 

MS62256L-85FC 

MCM6207P45 

MS62251A-45NC 


p.PD446-OBSOLETE 

MS6516L-10PC 

MCM6208J20 

MS621008-20KC 




MCM6208J25 

MS621 008-25 KC 


OKI 

MOSEL-VITELIC 

MCM6208J35 

MS621 008-35 KC 




MCM6208P20 

MS621008-20EC 


MSM51257AL-10GS 

MS62256L-1 OFC 

MCM6208P25 

MS62 1008-25 EC 


MSM51257AL-10RS 

MS62256L-1 OPC 

MCM6208P35 

MS621 008-35EC 


MSM51 257AL-1 2GS 

MS62256L-10FC 

MCM6209J-20 

MS62253A-20RC 


MSM51257AL-12RS 

MS62256L-1 OPC 

MCM6209J-25 

MS62253A-25RC 


MSM51 257AL-85GS 

MS62256L-85FC 

MCM6209P-20 

MS62253A-20NC 


MSM51 257AL-85RS 

MS62256L-85PC 

MCM6209P-25 

MS62253A-25NC 


MSM51 257 ALL-1 OGS 

MS62257-1 OFC 

MCM6228J25 

MS621 002-20KC 


MSM51 257ALL-1 ORS 

MS62257-1 OPC 

MCM6228J25 

MS621 002-25 KC 


MSM51 257ALL-85GS 

MS62257-70FC 

MCM6228J35 

MS621 002-35 KC 


MSM51 257ALL-85RS 

MS62257-70PC 

MCM6228P25 

MS621002-20EC 


MSM51 65AL-1 OGS 

MS6264L-10FC 

MCM6228P25 

MS621002-25EC 


MSM51 65AL-1 ORS 

MS6264L-1 OPC 

MCM6228P35 

MS62 1002-35 EC 




MCM6264CNJ30 

MS6264A-25RC 


PSI 

MOSEL-VITELIC 

MCM6264CNJ30 

MS6264A-25SC 




MCM6264CNJ35 

MS6264A-35RC 


P4C125625J 

MS62256A-25RC 

MCM6264CNJ35 

MS6264A-35SC 


P4C125625J 

MS62256A-25SC 

MCM6264CP25 

MS6264A-25NC 


P4C125625P 

MS62256A-25NC 

MCM6264CP25 

MS6264A-25PC 


P4C125625P 

MS62256A-25PC 

MCM6264CP30 

MS6264A-25PC 


P4C125630J 

MS62256A-25RC 

MCM6264CP35 

MS6264A-35NC 


P4C125630J 

MS62256A-25SC 

MCM6264CP35 

MS6264A-35PC 


P4C125630P 

MS62256A-25NC 

MCM6290P1 5 

MS6267A-25NC 


P4C125630P 

MS62256A-25PC 

MCM6290P1 5 

MS6267A-35NC 


P4C125635J 

MS62256A-35RC 

MCM6290P1 5 

MS6267A-45NC 


P4C125635J 

MS62256A-35SC 

MSM60L256AP-85 

MS62256L-85PC 


P4C125635P 

MS62256A-35NC 




P4C125635P 

MS62256A-35 PC 

NEC 

MOSEL-VITELIC 


P4C125645J 

MS62256A-45RC 




P4C125645J 

MS62256A-45SC 

UPD43256AC-1 OL 

MS62256L-1 OPC 


P4C125645P 

MS62256A-45NC 

UPD43256AC-1 OL 

MS62257-10PC 


P4C125645P 

MS62256 A-45 PC 

UPD43256AC-12L 

MS62256L-1 OPC 


P4C125655J 

MS62256A-45RC 

UPD43256AC-1 5L 

MS62256L-1 OPC 


P4C1 25655 J 

MS62256A-45SC 

U PD43256AC-85 L 

MS62256L-85PC 


P4C125655P 

MS62256A-45NC 

UPD43256AC-85LL 

MS62257-70PC 


P4C125655P 

MS62256A-55PC 

UPD43256AGU-1 OLL 

MS62257-1 OFC 


P4C1 257-25 J 

MS6225 1 A-25RC 

UPD43256AGU-85LL 

MS62257-75FC 


P4C1257-25P 

MS62251 A-25NC 

UPD43256BC-70L 

MS62256L-70PC 


P4C1 257-35 J 

MS62251A-35RC 

UPD43256BC-85L 

MS62256L-85PC 


P4C1257-35P 

MS62251A-35NC 

UPD43256BGU-70L 

MS62256L-70FC 


P4C1 257-45 J 

MS62251 A-35RC 

UPD43256BGU-85L 

MS62256L-85FC 


P4C1257-45P 

MS62251A-35NC 

UPD43258CR-25 

MS62256A-25NC 


P4C125825J 

MS62252A-25RC 

UPD43258CR-35 

MS62256A-35NC 


P4C125825P 

MS62252A-25NC 

UPD43258CR-45 

MS62256A-45NC 


P4C125835J 

MS62252A-35RC 

UPD43258LA-25 

MS62256A-25RC 


P4C125835P 

MS62252A-35NC 
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MOSEL- VITELIC SRAM CROSS REFERENCE 


P4C125845J 

MS62252A-35RC 


LH5160N-10L 

MS6264L-1 OFC 

P4C125845P 

MS62252A-35NC 


LH5164D-10L 

MS6264L-1 OPC 

P4C198L-25P 

MS6267A-25NC 


LH5164N-10L 

MS6264L-1 OFC 

P4C198L-35P 

MS6267A-35NC 


LH521 002-20 

MS621002-20KC 

P4C198L-45P 

MS6267A-45NC 


LH521002D-20 

MS621002-20EC 




LH521002D-25 

MS621 002-25EC 

S-MOS 

MOSEL-VITELIC 


LH521002D-35 

MS62 1002-35 EC 




LH521002K-25 

MS621 002-25 KC 

SRM20256LC-1 0 

MS62256L-1 OPC 


LH521002K-35 

MS621 002-35 KC 

SRM20256LC-12 

MS62256L-1 0PC 


LH521008D-20 

MS621 008-20EC 

SRM20256LC-85 

MS62256L-85PC 


LH521008D-25 

MS621008-25EG 

SRM20256LM-1 0 

MS62256L-10FC 


LH521008D-35 

MS621008-35EC 

SRM20256LM-1 2 

MS62256L-10FC 


LH521008K-20 

MS621 008-20KC 

SRM20256LM-85 

MS62256L-85FC 


LH521008K-25 

MS621 008-25KC 

SRM20256N-45 

MS62256A-45NC 


LH521008K-35 

MS621 008-35 KC 

SRM20256N^55 

MS62256A-45NG 


LH52251 AD-25 

MS6225 1 A-25NC 

SRM22256C-55 

MS62256A-55PC 


LH52251 AD-35 

MS62251 A-35NC 

SRM22256C-70 

MS62256L-70PC 


LH52251 AD-45 

MS62251A-35NC 

SRM22256M-55 

MS62256L-70FC 


LH52251AK-25 

MS62251A-25RC 

SRM22256M-70 

MS62256L-70FC 


LH52251 AK-35 

MS62251A-35RC 

SRM2264LC1 0/1 2 

MS6264L-10PC 


LH52251AK-45 

MS62251 A-35RC 

SRM2264LM1 0/1 2 

MS6264L-10FC 


LH52252 AD-25 

MS62252A-25NC 




LH52252AD-35 

MS62252A-35NC 

SAMSUNG 

MOSEL-VITELIC 


LH52252AD-45 

MS62252A-45NC 




LH52252AK-25 

MS62252A-25RC 

KM62256ALP-10 

MS62256L-1 OPC 


LH52252AK-35 

MS62252A-35RC 

KM62256ALP-12 

MS62256L-1 OPC 


LH52252AK-45 

MS62252A-45RC 

KM62256ALP-8 

MS62256L-1 OPC 


LH52253A-20RC 

MS62253A-20RC 

KM62256ALSG-1 0 

MS62256L-10FC 


LH52253A-25NC 

MS62253A-25NC 

KM62256ALSG-12 

MS62256L-10FC 


LH52253A-25RC 

MS62253A-25RC 

KM62256ALSG-8 

MS62256L-10FC 


LH52256L-1 2 

MS62256L-1 OPC 

KM6264A-70/1 0/1 2/P 

MS6264L-70/1 OPC 


LH52256L-70 

MS62256L-70PC 

KM6264AL-70/1 0/1 2P 

MS6264L-70/1 OPC 


LH52256L-90 

MS62256L-85PC 

KM68257P-35 

MS62256A-35PC 


LH52256N-120L 

MS62256L-1 OFC 

KM68257P-45 

MS62256A-45PC 


LH52256N-70L 

MS62256L-70FC 




LH52256N-90 

MS62256L-85FC 

SGS THOMPSON 

MOSEL-VITELIC 


LH52258D-25 

MS62256A-25NC 




LH52258D-25 

MS62256A-25PC 

MK4832LN-1 20 

MS62256L-1 OPC 


LH52258D-25 

MS62256A-25NC 

MK4832LN-70 

MS62256L-70PC 


LH52258D-35 

MS62256A-25NC 

MK48H64LN-70/1 2 

MS6264L-70/1 OPC 


LH52258D-35 

MS62256A-35NC 

MK48H64LS-70/1 2 

MS6264L-70/1 OFC 


LH52258D-35 

MS62256A-35NC 

MK48H64N-70/12 

MS6264L-70/1 OPC 


LH52258D-45 

MS62256A-45NC 

MK48H64S-70/1 2 

MS6264L-70/1 OFC 


LH52258D-45 

MS62256A-45NC 




LH52258P-35 

MS62256A-22225PC 

SHARP 

MOSEL-VITELIC 


LH52258P-35 

MS62256A-35 PC 




LH52258P-45 

MS62256A-45PC 

LH51 16-10 

MS6516L-10PC 


LH5267A-25NC 

MS6267A-25NC 

LH51 16H-10 

MS6516L-10PI 


LH5267A-35NC 

MS6267A-35NC 

LH51 17-10 

MS6516L-10PC 


LH5267A-45NC 

MS6267A-45NC 

LH51 17H-10 

MS6516L-10PI 


LJ52253A-20NC 

MS62253A-20NC 

LH51 18-10 

MS6516L-10PC 




LH5118H-10 

MS6516L-10PI 


SONY 

MOSEL-VITELIC 

LH51256P-10 

MS62256L-1 OPC 




LH51256P-12L 

MS62256L-1 OPC 


CSXK58257M-1 OLL 

MS62257-1 OPC 

LH5160-10L 

MS6264L-10PC 


CSXK58257M-12LL 

MS62257-10PC 

LH5160-10L 

MS6264L-1 OPI 


CSXK58257M-85LL 

MS62257-70FC 

LH5160D-10L 

MS6265-1 ONC 


CXK51256-35P 

MS6225 1 A-25NC 
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MOSEL- VITELIC 


SRAM CROSS REFERENCE 


CXK5863M-25/30/35 

MS6264A-25/35FC 

CX K5863 P-25/30/35 

MS6264A-25/35NC 

CXK5864BM-70/1 0/1 2L 

MS6264L-70/1 OFC 

CXK5864BM-70/1 0/1 2LL 

MS6265-1 OFC 

CXK5864BP-70/10/12 

MS6264 L-7 0/1 0 PC 

CXK5864BP-70/1 0/1 2LL 

MS6265-1 OPC 

CXK5864BSP-70/1 0/1 2L 

MS6265-1 ONC 

CX K5864 BS P-7 0/10/12 1.L 

MS6265-10NC 

TOSHIBA 

MOSEL-VITELIC 

TC5517P-10/12/15 

MS6516L-1 OPC 

TC55257BFL-10 

MS62256L-10FC 

TC55257BFL-10L 

MS62257-1 OPC 

TC55257BFL-85 

MS62256L-85FC 

TC55257BFL-85L 

MS62257-70PC 

TC55257BPL-10 

MS62256L-1 OPC 

TC55257BPL-85 

MS62256L-85PC 

TC55328J-25 

MS62256A-25RC 

TC55328J-25 

MS62256A-25SC 

TC55328J-25 

MS62256A-25RC 

TC55328J-35 

MS62256A-35RC 

TC55328J-35 

MS62256A-35SC 

TC55328P-25 

MS62256A-25NC 

TC55328P-25 

MS62256A-25PC 

TC55328P-25 

MS62256A-25NC 

TC55328P-35 

MS62256A-35NC 

TC55328P-35 

MS62256A-35PC 

TC55328P-45 

MS62256A-45NC 

TC55328P-45 

MS62256 A-45 PC 

TC55417P-25H 

MS6267A-25NC 

TC55417P-35H 

MS6267A-35NC 

TC55417P-35H 

MS6267A-45NC 

TC55464J-25 

MS62252A-25RC 

TC55464J-35 

MS62252A-35RC 

TC55464P-25 

MS62252A-25NC 

TC55464P-35 

MS62252A-35NC 

TC55465J-20 

MS62253A-20RC 

TC55465J-25 

MS62253A-25RC 

TC55465P-20 

MS62253A-20NC 

TC55465P-25 

MS62253A-25NC 

TC5563APL-1 0/1 2/1 5 

MS6265-10NC 

TC5563APL-1 0/1 2/1 5L 

MS6265-1 ONC 

TC5565AFL-1 0/1 2/1 5 

MS6264L-10FC 

TC5565AFL-1 0/1 2/1 5L 

MS6264L-10FC 

TC5565APL-1 0/1 2/1 5 

MS6264L-10PC 

TC5565APL-1 0/1 2/1 5L 

MS6264L-10PC 

TC5588J35 

MS6264A-25RC 

TC5588J35 

MS6264A-25SC 

TC5588J35 

MS6264A-35NC 

TC5588J35 

MS6264A-35RC 

TC5588J35 

MS6264A-35SC 

TC5588P-25 

MS6264A-25NC 

TC5588P-25 

MS6264A-25NC 

TC5588P-30 

MS6264A-25PC 

TC5588P35 

MS6264A-35PC 


CXK51256-35P 

MS62251A-35NC 

CXK51256-45P 

MS62251A-45NC 

CXK54256-35P 

MS62252A-25NC 

CXK54256-35P 

MS62252A-35NC 

CXK54259-45P 

MS62252A-45NC 

CXK5465P-25 

MS6267A-25NC 

CXK5465P-35 

MS6267A-35NC 

CXK5465P-35 

MS6267A-45NC 

CXK581 020-35 J 

MS621008-20KC 

CXK581 020-35 J 

MS621 008-25 KC 

CXK581 020-35 J 

MS621 008-35 KC 

CXK581 020-35SP 

MS621008-20EC 

CXK581 020-35SP 

MS621008-25EC 

CXK581 020-35SP 

MS62 1008-35 EC 

CXK581 6M-1 0/1 2/1 5 

MS6516L-10SC 

CXK581 6M-1 OL/1 2L/1 5L 

MS6516L-10SC 

CXK581 6PN-1 0/1 2/1 5 

MS6516L-10PC 

CXK581 6PN-1 OL/1 2L/1 5L 

MS6516L-10PC 

CXK58257P-10L 

MS62256L-1 OPC 

CXK58257P-12L 

MS62256L-1 OPC 

CXK58257P-70L 

MS62256L-70PC 

CXK58257P-85L 

MS62256L-85PC 

CXK58257SP-1 OL 

MS62256L-10FC 

CXK58257SP-12L 

MS62256L-10FC 

CXK58257SP-70L 

MS62256L-70FC 

CXK58257SP-85L 

MS62256L-85FC 

CXK58258-45P 

MS62256A-45 PC 

CXK58258-45SP 

MS62256A-45NC 

CXK58258-55P 

MS62256 A-55 PC 

CXK58258-55SP 

MS62256A-45NC 

CXK58258B-25J 

MS62256A-25RC 

CXK58258B-25J 

MS62256A-25SC 

CXK58258B-25P 

MS62256A-25NC 

CXK58258B-25P 

MS62256A-25PC 

CXK58258B-35J 

MS62256A-35RC 

CXK58258B-35J 

MS62256A-35SC 

CXK58258B-35P 

MS62256A-35NC 

CXK58258B-35P 

MS62256A-35PC 

CXK58258P-35 

MS62256 A-35 PC 

CXK58258P-45 

MS62256 A-45 PC 

CXK58258P-55 

MS62256A-45PC 

CXK58258SP-25 

MS62256A-25NC 

CXK58258SP-30 

MS62256A-25NC 

CXK58258SP-35 

MS62256A-35NC 

CXK58258SP-45 

MS62256A-45NC 

CX K58258S P-55 

MS62256A-45NC 

CXK5863AJ-25 

MS6264A-25RC 

CXK5863AJ30 

MS6264A-25RC 

CXK5863AJ30 

MS6264A-25SC 

CXK5863AJ35 

MS6264A-35RC 

CXK5863AJ35 

MS6264A-35SC 

CXK5863AP-25 

MS6264A-25NC 

CXK5863AP25 

MS6264A-25NC 

CXK5863AP25 

MS6264A-25PC 

CXK5863AP30 

MS6264A-25PC 

CXK5863AP35 

MS6264A-35NC 

CXK5863AP35 

MS6264A-35PC 

CXK5863J-25/30/35 

MS6264A-25/35RC 
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MOSEL- VITELIC 


SRAM CROSS REFERENCE 


UMC 

MOSEL-VITELIC 

UM6116-2/2L 

MS6516L-10PC 

UM61 16-2T/2LT 

MS6516L-10PI 

UM6116M-2/2L 

MS6516L-10SC 

UM61 16M-2T/2LT 

MS6516L-10SI 

UM62256-10 

MS62256L-1 OPC 

UM62256-12L 

MS62256L-1 OPC 

UM62256M-10 

MS62256L-1 OFC 

UM62256M-12L 

MS62256L-1 OFC 

UM6264-70/1 0/1 2 

MS6264L-70/1 OPC 

UM6264-70/1 0/1 2L 

MS6264L-70/1 OPC 

UM6264A-10/12 

MS6264L-10PC 

UM6264A-1 0/1 2L 

MS6264L-10PC 

UM6264A-1 0/1 2LL 

MS6265-1 OPC 

UM6264AK-1 0/1 2 

MS6265-1 ONC 

UM6264AK-1 0/1 2L 

MS6265-10NC 

UM6264AK-1 0/1 2LL 

MS6265-1 ONC 


UM6264AM-10/12 

MS6264L-10FC 

UM6264AM-1 0/1 2L 

MS6264L-10FC 

UM6264K-70/1 0/12 

MS6265-1 ONC 

UM6264K-70/1 0/1 2L 

MS6265-1 ONC 

UM6264M-70/1 0/12 

MS6264L-70/1 OFC 

UM6264M-70/1 0/1 2L 

MS6264L-70/1 OFC 

WINDBOND 

MOSEL-VITELIC 

W2416-10/10L 

MS6516L-10PC 

W2416S-10/10L 

MS6516L-10SC 

W2464-1 0/1 2 

MS6264L-10PC 

W2464-10/12L 

MS6264L-10PC 

W2464K-10/12 

MS6265-1 ONC 

W2464K-10/12L 

MS6265-1 ONC 

W2464S-10/12 

MS6264L-1 OFC 

W2464S-10/12L 

MS6264L-10FC 
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MOSEL- VITEUC 


FIFO CROSS REFERENCE 


AMD 

MOSEL-VITELIC 


AM7204-80PC 

7204-80PC 




AM7204-120PC 

7204-80PC 

AM7200-25PC 

7200-25PC 


AM7204-35JC 

7204-35 JC 

AM7200-35PC 

7200-35PC 


AM7204-50JC 

7204-50JC 

AM7200-50PC 

7200-50 PC 


AM7204-65JC 

7204-50JC 

AM7200-65PC 

7200-50 PC 


AM7204-80JC 

7204-80JC 

AM7200-80PC 

7200-80 PC 


AM7204-120JC 

7204-80JC 

AM7200-25JC 

7200-25JC 




AM7200-35JC 

7200-35JC 


CYPRESS 

MOSEL-VITELIC 

AM7200-50JC 

7200-50JC 




AM7200-65JC 

7200-50JC 


CY7C420-30PC 

7201 A-25PC 

AM7200-80JC 

7200-80 JC 


CY7C420-40PC 

7201 A-35PC 

AM7200-25RC 

7200-25NC 


CY7C420-65PC 

7201 A-50PC 

AM7200-35RC 

7200-35NC 


CY7C421-30PC 

7201 A-25NC 

AM7200-50RC 

7200-50NC 


CY7C421-40PC 

7201 A-35NC 

AM7200-65RC 

7200-50NC 


CY7C421-65PC 

7201 A-50NC 

AM7200-80RC 

7200-80NC 


CY7C421-30JC 

7201 A-25JC 

AM7201-25PC 

7201 A-25PC 


CY7C421-40JC 

7201 A-35JC 

AM7201-35PC 

7201 A-35PC 


CY7C421-65JC 

7201A-50JC 

AM7201-50PC 

7201A-50PC 


CY7C424-30PC 

7202A-25PC 

AM7201-65PC 

7201 A-50PC 


CY7C424-40PC 

7202A-35PC 

AM7201-80PC 

7201A-80PC 


CY7C424-65PC 

7202A-50PC 

AM7201-25JC 

7201A-25JC 


CY7C425-30PC 

7202A-25NC 

AM7201-35JC 

7201A-35JC 


CY7C425-40PC 

7202A-35NC 

AM7201-50JC 

7201A-50JC 


CY7C425-65PC 

7202A-50NC 

AM7201-65JC 

7201 A-50JC 


CY7C425-30JC 

7202A-25JC 

AM7201-80JC 

7201A-80JC 


CY7C425-40JC 

7202A-35JC 

AM7201-25RC 

7201 A-25NC 


CY7C425-65JC 

7202A-50JC 

AM7201-35RC 

7201 A-35NC 


CY7C428-40PC 

7203-35 PC 

AM7201-50RC 

7201A-50NC 


CY7C428-65PC 

7203-50PC 

AM7201-65RC 

7201 A-50NC 


CY7C429-40PC 

7203-35NC 

AM7201-80RC 

7201A-80NC 


CY7C429-65PC 

7203-50NC 

AM7202-25PC 

7202A-25PC 


CY7C429-40JC 

7203-35JC 

AM7202-35PC 

7202A-35PC 


CY7C429-65JC 

7203-50 JC 

AM7202-50PC 

7202A-50PC 




AM7202-65PC 

7202A-50PC 


DALLAS 

MOSEL-VITELIC 

AM7202-80PC 

7202A-80PC 




AM7202-25JC 

7202A-25JC 


DS2009-35 

7201 A-35PC 

AM7202-35JC 

7202A-35JC 


DS2009-50 

7201 A-50PC 

AM7202-50JC 

7202A-50JC 


DS2009-65 

7201 A-50PC 

AM7202-65JC 

7202A-50JC 


DS2009-80 

7201 A-80PC 

AM7202-80JC 

7202A-80JC 


DS2009R-35 

7201 A-35JC 

AM7202-25RC 

7202A-25NC 


DS2009R-50 

7201A-50JC 

AM7202-35RC 

7202A-35NC 


DS2009R-65 

7201 A-50JC 

AM7202-50RC 

7202A-50NC 


DS2009R-80 

7201 A-80JC 

AM7202-65RC 

7202A-50NC 


DS20 10-35 

7202A-35PC 

AM7202-80RC 

7202A-80NC 


DS201 0-50 

7202A-50PC 

AM7203-35PC 

7203-35 PC 


DS2010-65 

7202A-50PC 

AM7203-50PC 

7203-50PC 


DS2010-80 

7202A-80PC 

AM7203-65PC 

7203-50PC 


DS2010R-35 

7202A-35JC 

AM7203-8QPC 

7203-80 PC 


DS2010R-50 

7202A-50JC 

AM7203-35JC 

7203-35JC 


DS2010R-65 

7202A-50JC 

AM7203-50JC 

7203-50JC 


DS2010R-80 

7202A-80JC 

AM7203-65JC 

7203-50JC 


DS201 1-35 

7203A-35PC 

AM7203-80JC 

7203-80JC 


DS201 1-50 

7203A-50PC 

AM7204-35PC 

7204-35 PC 


DS201 1-65 

7203A-50PC 

AM7204-50PC 

7204-50PC 


DS201 1-80 

7203A-80PC 

AM7204-65PC 

7204-50PC 


DS2011R-35 

7203A-35JC 
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MOSEL- VITELIC FIFO CROSS REFERENCE 


DS2011R-50 

7203A-50JC 


IDT7201 LA50TP 

7201AL-50NC 

DS2011R-65 

7203A-50JC 


IDT7201LA65TP 

7201AL-50NC 

DS2011R-80 

7203A-80JC 


IDT7201 LA80TP 

7201AL-80NC 




IDT7201LA120TP 

7201AL-80NC 

IDT 

MOSEL-VITELIC 


IDT7201 LA25J 

7201 AL-25JC 




IDT7201 LA35J 

7201AL-35JC 

IDT7200L25TP 

7200L-25NC 


IDT7201LA50J 

7201 AL-50JC 

IDT7200L35TP 

7200L-35NC 


IDT7201 LA65J 

7201AL-50JC 

IDT7200L50TP 

7200L-50NC 


IDT7201LA80J 

7201 AL-80JC 

IDT7200L65TP 

7200L-50NC 


IDT7201 LA120J 

7201 AL-80JC 

IDT7200L80TP 

7200L-80NC 


IDT7201 LA25SO 

7201 AL-25FC 

IDT7200L120TP 

7200L-80NC 


IDT7201LA35SO 

7201 AL-35FC 

IDT7200L25J 

7200L-25JC 


IDT7201 LA50SO 

7201 AL-50FC 

IDT7200L35J 

7200L-35JC 


IDT7201LA65SO 

7201 AL-50FC 

IDT7200L50J 

7200L-50JC 


IDT7201 LA80SO 

7201AL-80FC 

IDT7200L65J 

7200L-50JC 


IDT7201LA120SO 

7201 AL-80FC 

IDT7200L80J 

7200L-80JC 


IDT7201S50P 

7201 A-50PC 

IDT7200L120J 

7200L-80JC 


IDT7201S65P 

7201A-50PC 

IDT7200L25SO 

7200L-25FC 


IDT7201S80P 

7201 A-80PC 

IDT7200L35SO 

7200L-35FC 


IDT7201S120P 

7201 A-80PC 

IDT7200L50SO 

7200L-50FC 


IDT7201S50J 

7201 A-50JC 

IDT7200L65SO 

7200L-50FC 


IDT7201S65J 

7201 A-50JC 

IDT7200L80SO 

7200L-80FC 


IDT7201S80J 

7201 A-80JC 

IDT7200L120SO 

7200L-80FC 


IDT7201S120J 

7201 A-80JC 

IDT7200S25TP 

7200-25NC 


IDT7201SA25P 

7201A-25PC 

IDT7200S35TP 

7200-35NC 


IDT7201SA35P 

7201A-35PC 

IDT7200S50TP 

7200-50NC 


IDT7201SA50P 

7201 A-50PC 

IDT7200S65TP 

7200-50NC 


IDT7201SA65P 

7201A-50PC 

IDT7200S80TP 

7200-80NC 


IDT7201SA80P 

7201A-80PC 

IDT7200S120TP 

7200-80NC 


IDT7201SA120P 

7201A-80PC 

IDT7200S25J 

7200-25JC 


IDT7201SA25TP 

7201A-25NC 

IDT7200S35J 

7200-35JC 


IDT7201SA35TP 

7201A-35NC 

IDT7200S50J 

7200-50 JC 


IDT7201SA50TP 

7201 A-50NC 

IDT7200S65J 

7200-50JC 


IDT7201SA65TP 

7201 A-50NC 

IDT7200S80J 

7200-80JC 


IDT7201SA80TP 

7201A-80NC 

IDT7200S120J 

7200-80JC 


IDT7201SA120TP 

7201 A-80NC 

IDT7200S25SO 

7200-25FC 


IDT7201SA25J 

7201 A-25JC 

IDT7200S35SO 

7200-35FC 


IDT7201SA35J 

7201A-35JC 

IDT7200S50SO 

7200-50FC 


IDT7201SA50J 

7201A-50JC 

IDT7200S65SO 

7200-50FC 


IDT7201SA65J 

7201 A-50JC 

IDT7200S80SO 

7200-80FC 


IDT7201SA80J 

7201A-80JC 

IDT7200S120SO 

7200-80FC 


IDT7201SA120J 

7201A-80JC 

IDT7201L50P 

7201AL-50PC 


IDT7201SA25SO 

7201A-25FC 

IDT7201 L65P 

7201AL-50PC 


IDT7201SA35SO 

7201 A-35FC 

IDT7201L80P 

7201 AL-80PC 


IDT7201SA50SO 

7201 A-50FC 

IDT7201L120P 

7201AL-80PC 


IDT7201SA65SO 

7201A-50FC 

IDT7201 L50J 

7201 AL-50JC 


IDT7201 SA80SO 

7201 A-80FC 

IDT7201L65J 

7201 AL-50JC 


IDT7201 SA1 20SO 

7201 A-80FC 

IDT7201 L80J 

7201 AL-80JC 


IDT7202L50P 

7202AL-50PC 

IDT7201L120J 

7201AL-80JC 


IDT7202L65P 

7202AL-50PC 

IDT7201LA25P 

7201 AL-25PC 


IDT7202L80P 

7202AL-80PC 

IDT7201 LA35P 

7201 AL-35PC 


IDT7202L120P 

7202AL-80PC 

IDT7201LA50P 

7201 AL-50PC 


IDT7202L50J 

7202AL-50JC 

IDT7201LA65P 

7201 AL-50PC 


IDT7202L65J 

7202AL-50JC 

IDT7201 LA80P 

7201 AL-80JC 


IDT7202L80J 

7202AL-80JC 

IDT7201LA120P 

7201 AL-80JC 


1DT7202L120J 

7202AL-80JC 

IDT7201 LA25TP 

7201AL-25NC 


IDT7202LA25P 

7202AL-25PC 

IDT7201 LA35TP 

7201 AL-35NC 


IDT7202LA35P 

7202AL-35PG 
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MOSEL- VITELIC 


FIFO CROSS REFERENCE 


IDT7202LA50P 

7202AL-50PC 

IDT7202LA65P 

7202AL-50PC 

IDT7202LA80P 

7202AL-80PC 

IDT7202LA120P 

7201 AL-80PC 

IDT7202LA25TP 

7202AL-25NC 

IDT7202LA35TP 

7202AL-35NC 

IDT7202LA50TP 

7202AL-50NC 

1 DT7 202 LA65TP 

72Q2AL50NC 

IDT7202LA80TP 

7202AL-80NC 

IDT7202LA120TP 

7202AL-80NC 

IDT7202LA25J 

7202AL-25JC 

IDT7202LA35J 

7202AL-35JC 

IDT7202LA50J 

7202AL-50JC 

IDT7202LA65J 

7202AL-50JC 

IDT7202LA80J 

7202AL-80JC 

IDT7202LA120J 

7202AL-80JC 

IDT7202LA25SO 

7202AL-25FC 

IDT7202LA35SO 

7202AL-35FC 

1 DT7 202 LA50SO 

7202AL-50FC 

IDT7202LA65SO 

7202AL-50FC 

1 DT7 202 LA80SO 

7202AL-80FC 

IDT7202LA120SO 

7202AL-80FC 

IDT7202S50P 

7202A-50PC 

IDT7202S65P 

7202A-50PC 

IDT7202S80P 

7202A-80PC 

IDT7202S120P 

7202A-80PC 

IDT7202S50J 

7202A-50JC 

IDT7202S65J 

7202A-50JC 

IDT7202S80J 

7202A-80JC 

IDT7201S120J 

7202A-80JC 

IDT7202SA25P 

7202A-25PC 

IDT7202SA35P 

7202A-35PC 

IDT7202SA50P 

7202A-50PC 

IDT7202SA65P 

7202A-50PC 

IDT7202SA80P 

7202A-80PC 

IDT7202SA120P 

7202A-80PC 

IDT7202SA25TP 

7202A-25NC 

IDT7202SA35TP 

7202A-35NC 

IDT7202SA50TP 

7202A-50NC 

IDT7202SA65TP 

7202A-50NC 

IDT7202SA80TP 

7202A-80NC 

IDT7202SA120TP 

7202A-80NC 

IDT7202SA25J 

7202A-25JC 

IDT7202SA35J 

7202A-35JC 

IDT7202SA50J 

7202A-50JC 

IDT7202SA65J 

7202A-50JC 

IDT7202SA80J 

7202A-80JC 

IDT7202SA120J 

7202A-80JC 

IDT7202SA25SO 

7202A-25FC 

IDT7202SA35SO 

7202A-35FC 

IDT7202SA50SO 

7202A-50FC 

IDT7202SA65SO 

7202A-50FC 

IDT7202SA80SO 

7202A-80FC 

1 DT7202SA 1 20SO 

7202A-80FC 

IDT7203L35P 

7203L-35PC 

IDT7203L50P 

7203L-50PC 

IDT7203L65P 

7203L-50PC 

IDT7203L80P 

7203L-80PC 


IDT7203L120P 

7203L-80PC 

IDT7203L35J 

7203L-35JC 

IDT7203L50J 

7203L-50JC 

IDT7203L65J 

7203L-50JC 

IDT7203L80J 

7203L-80JC 

IDT7203L120J 

7203L-80JC 

IDT7203S35P 

7203-35PC 

IDT7203S50P 

7203-50PC 

IDT7203S65P 

7203-50PC 

IDT7203S80P 

7203-80 PC 

IDT7203S120P 

7203-80 PC 

IDT7203S35J 

7203-35 JC 

IDT7203S50J 

7203-50JC 

IDT7203S65J 

7203-50JC 

IDT7203S80J 

7203-80 JC 

IDT7203S120J 

7203-80JC 

IDT7204L35P 

7204L-35PC 

IDT7204L50P 

7204L-50PC 

IDT7204L65P 

7204L-50PC 

IDT7204L80P 

7204L-80PC 

IDT7204L120P 

7204L-80PC 

IDT7204L35J 

7204L-35JC 

IDT7204L50J 

7204L-50JC 

IDT7204L65J 

7204L-50JC 

IDT7204L80J 

7204L-80JC 

IDT7204L120J 

7204L-80JC 

IDT7204S35P 

7204-35PC 

IDT7204S50P 

7204-50 PC 

IDT7204S65P 

7204-50PC 

IDT7204S80P 

7204-80PC 

IDT7204S120P 

7204-80 PC 

IDT7204S35J 

7204-35JC 

IDT7204S50J 

7204-50JC 

IDT7204S65J 

7204-50JC 

IDT7204S80J 

7204-80JC 

IDT7204S120J 

7204-80JC 

MOSTEK 

MOSEL-VITELIC 

MK4501-10N 

7201 A-80PC 

MK4501-12N 

7201 A-80PC 

MK4501-65N 

7201 A-50PC 

MK4501-80N 

7201 A-80PC 

SAMSUNG 

MOSEL-VITELIC 

KM75C1 01 AP-25 

7201 A-25PC 

KM75C101 AP-35 

7201 A-35PC 

KM75C101 AP-80 

7201A-80PC 

KM75C101 AJ-25 

7201 A-25JC 

KM75C101 AJ-35 

7201 A-35JC 

KM75C101 AJ-80 

7201 A-80JC 

KM75C1 01 AN-25 

7201 A-25NC 

KM75C1 01 AN-35 

7201 A-35NC 

KM75C1 01 AN-80 

7201 A-80NC 

KM75C102AP-25 

7202A-25PC 

KM75C102AP-35 

7202A-35PC 

KM75C102AP-80 

7202A-80PC 
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MOSEL- VITELIC 


FIFO CROSS REFERENCE 


KM75C102AJ-25 

7202A-25JC 

■ 

LH5496-50 

7201A-50PC 

KM75C1 02AJ-35 

7202A-35JC 


LH5496D-35 

7201 A-35NC 

KM75C102AJ-80 

7202A-80JC 


LH5496D-50 

7201A-50NC 

KM75C102AN-25 

7202A-25NC 

BBI 

LH5497-35 

7202A-35PC 

KM75C1 02 AN-35 

7202A-35NC 


LH5497-50 

7202A-50PC 

KM75C1 02 AN-80 

7202A-80NC 


LH5497D-35 

7202A-35NC 

KM75C03AP-35 

7203A-35PC 

B 

LH5497D-50 

7202A-50NC 

KM75C03AP-80 

7203A-80PC 

SSil- 

LH5498-35 

7203-35 PC 

KM75C03AJ-35 

7203A-35JC 


LH5498-50 

7203-50 PC 

KM75C03AJ-80 

7203A-80JC 


LH5498D-35 

7203-35NC 

KM75C03 AN-35 

7203A-35NC 


LH5498D-50 

7203-50NC 

KM75C03 AN-80 

7203A-80NC 






B 

Tl 

MOSEL-VITELIC 

SHARP 

MOSEL-VITELIC 







SN74ACT7201 A-35N 

7201AL-35PC 

LH5495D-25 

7200-25NC 


SN74ACT7201 A-50N 

7201AL-50PC 

LH5495D-35 

7200-35NC 

B 

SN74ACT7202-35N 

7202AL-35PC 

LH5495D-45 

7200-35NC 

gg , 

SN74ACT7202-50N 

7202AL-50PC 

LH5496-35 

7201A-35PC 

B 
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MOSEL-VITEUC 


ORDERING INFORMATION 


RAMs 


MSxxxxxx 



| Temperature Range 

C - Commercial 0/70°C 
I - Industrial -40/+85°C 

Package 

F - 330 mil SOG 

G - Pin Grid Array 

J - Plastic Leaded Chip Carrier 

K-SOJ 

N - 300 mil PDIP 
E - 400 mil PDIP 
P - 600 mil PDIP 
R - 300 mil SOJ 
S - 300 mil SOG 
Z-ZIP 



Modules vxxxxxxx 
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MOSEL-VITELIC QUALITY AND RELIABILITY 

ASSURANCE PROGRAM 


Introduction 

Mosel/Vitelic Corporation is committed to provide 
all products fabricated and tested to standards 
which assure that product quality and reliability 
shall exceed the requirements of our customers. 

To meet this commitment, Mosel/Vitelic builds 
quality into all products by using the following 
procedures: 

1 . Products are developed using only proven 
design rules which are based upon demon- 
strated quality and reliability factors. 

2. Products are fabricated using mature, stable 
processes which are already in high volume 
production in our wafer vendors’ factories. 
Vitelic and our wafer vendors jointly monitor 
trends in key process and yield parameters to 
identify any potential shifts in the underlying 
processes. 

3. Initial production lots of new products are 
evaluated thoroughly for quality and reliability 
and for manufacturability. If design or process 
changes are required during the life of a 
product, the modified product is treated as a 
new design and re-qualified completely. 

4. New products are thoroughly characterized 
over a wide range of temperature and operat- 
ing voltage conditions. Statistical distributions 
of key operating parameters are measured 
and parametric test programs are set to 
screen out any units of product with a mea- 
sured parameter outside the normal distribu- 
tion, even though these units may very well 
meet the standard product performance 
specification. 

5. Data gathered at various quality inspection 
points in the product flow are charted and 
distributed to management, engineering and 
operating personnel to insure that conform- 
ance to quality standards is kept uppermost in 
all employees’ minds and that problems are 
identified and resolved. 

6. Quality and reliability of each product family 
are monitored on a continuous on-going basis 
for the life of the products. Characterization 
data and parameter distributions are re- 
measured periodically to insure that the 
product has not changed. 

7. Improvements in product quality and reliability 
goals are part of the Mosel/Vitelic Corporate 


Objectives and Key Results Program, and 
progress in achieving improvements to meet 
these corporate goals is reviewed thoroughly 
at each operating unit of the company. 

Examples of the application of these procedures 
are included in the following sections. 

Initial Qualification Procedure for New 
Products 

Initial qualification data is gathered for new 
products on samples from at least three separate 
production lots which have been manufactured 
after any initial fluctuations in design or process 
have been removed. The standard qualification 
tests for reliability include: 

High-Temperature Operating Life 
High-Temperature Storage Life 
Low-Temperature Operating Life 
Temperature/Humidity/Bias Life 
Alpha Particle-Soft Errors 
Temperature Cycle 
Thermal Shock 
Solderability 
Lead Fatigue 
Resistance to Solvents 
Resistance to Electrostatic Discharge 
Resistance to Electrostatic Latch-Up 

These standard tests are designed to subject the 
finished product to controlled stresses which are 
outside the normal range of operating environment 
of the product. In most cases, an acceleration 
factor can be derived which relates the expected 
failure rate under normal operating conditions to 
the observed failure rate under accelerated 
operation. In accelerated tests such as High- 
Temperature Operating Life, the acceleration 
factors are based on well-established physical 
theory, such as temperature-activated process 
rate theory and electrical field-enhanced dielectric 
breakdown theory. In other tests, such as Tem- 
perature/Humidity/Bias Life and Pressure Pot 
Storage Life, the acceleration factors are very 
empirical and the tests serve only as comparative 
guidelines within the integrated circuit industry. 

In either case, Mosel/Vitelic uses generally ac- 
cepted test methods (Mil. Std 883, where appli- 
cable) and acceleration factors for measuring and 
reporting product quality and reliability results. 

Up-to-date quality and reliability data on our 
products is available. Please contact your local 
Mosel/Vitelic sales office for information. 
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Dynamic RAMs 



MOSEL-VITELIC V53C256A FAMILY 

HIGH PERFORMANCE, LOW POWER 
256KX 1 BIT FAST PAGE MODE 
CMOS DYNAMIC RAM 


HIGH PERFORMANCE V53C256A 

60/60L 

70/70L 

80/80 L 

10/10L 

Max. RAS Access Time, (t RAC ) 

60 ns 

70 ns 

80 ns 

100 ns 

Max. Column Address Access Time, (t CAA ) 

30 ns 

35 ns 

40 ns 

45 ns 

Max. CAS Access Time, (t CAC ) 

15 ns 

15 ns 

20 ns 

25 ns 

Min. Fast Page Mode Cycle Time, (t pc ) 

45 ns 

50 ns 

55 ns 

60 ns 

Min. Read-Write Cycle Time, (t RC ) 

115 ns 

130 ns 

145 ns 

175 ns 


LOW POWER V53C256AL 

60L 

70L 

80L 

10L 

Max. CMOS Standby Current, 0 DD6 ) 

1.2 mA 

1.2 mA 

1.2 mA 

1.2 mA 


Features 

■ Low power dissipation for V53C256A-1 0 

• Operating Current—60 mA max. 

• TTL Standby Current — 3.5 mA max. 

■ Low CMOS Standby Current 

• V53C256A — 3.0 mA max. 

• V53C256AL — 1 .2 mA max. 

■ Read- Modify -Write, RAS-Only Refresh, CAS- 
before-RAS Refresh capability 

■ Common I/O capability 

■ Fast Page Mode operation for a sustained data 
rate greater than 21 MHz. 

■ 256 Refresh cycles/4 ms 

■ Standard packages are 16 pin Plastic DIP and 
18 pin PLCC 

Description 

The V53C256A is a high speed 262,144 x 1 bit 
CMOS dynamic random access memory. Fabri- 
cated with VICMOS III technology, the V53C256A 
offers a combination of size and features unattain- 


able with NMOS technology: Fast Page Mode for 
high data bandwidth, fast usable speed, CMOS 
standby current and, for the V53C256AL, reduced 
CMOS standby mode supply current (l DD6 ). 

All inputs and outputs are TTL compatible. Input 
and output capacitances are significantly lowered to 
allow increased system performance. Fast Page 
Mode operation allows random or sequential access 
of up to 51 2 bits within a row with cycle tim es as short 
as 50 ns. Because of static circuitry, the CAS clock 
is not in the critical timing path. The flow-through 
column address latches allow address pipelining 
while relaxing many critical timing requirements 
for fast usable speed. These features make the 
V53C256 ideally suited for cache based mainframe 
and mini computers, graphics, digital signal process- 
ing and high performance microprocessor systems. 

The V53C256 AL -1 0 offers a maximum data reten- 
tion power of 10 mW when o perat ing in CMOS 
standb y mo de and performing RAS-only or CAS- 
before-RAS refresh cycles. This mode is entered by 
holding RAS at a voltage greater than V DD -0.2 when 
it is inactive. 


Device Usage Chart 


Operating 

Temperature 

Range 

1 

Package Outline 

Access Time (ns) 

Power 

Temperature 

Mark 

P 

J 

60 

70 

80 

100 

Low 

Std. 

0°C to 70°C 

• 

• 

• 

• 

• 

• 

• 

• 

Blank 


V53C256A Rev.00 June 1990 
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MOSEL- VITELIC 


V53C256A 


Package 

Pkg. 

Pin Count 

Plastic DIP 

P 

16 

PLCC 

J 

18 


v 


5 3 C 


h -1 

FAMILY 


2 5 6 A 



DEVICE 


P (PLASTIC DIP) 
J (PLCC) 


PKG. SPEED 
(tRAC) 




I TEMP. 

PWR. L_ BLANK (0°C to 70°C) 
|— BLANK (NORMAL) 

— L (LOW POWER) 


— 60 (60 ns) 

— 70 (70 ns) 

— 80 (80 ns) 

10 (100 ns) 1016 02 


16 Lead Plastic DIP 
PIN CONFIGURA TION 
Top View 


18 Lead PLCC Package 
PIN CONFIGURA TION 
Top View 


a 8 

Din 

WE 

RAS 

A 0 

A 2 

Ai 

Vdd 



2 00 $|< 
Q < >lo 

naan 

/ 2 1 1817 


WE C 
RAS C 
NC O 
A 0 o 

a 2 o 


ai 16 
00 

O 15 

N> 14 

ai Z 
05 13 

J> 


12 

8 9 1011 

U IT'D U 


Dout 

□ a 6 
!=? NC 

□ a 3 

□ a 4 


LOGIC SYMBOL 



Absolute Maximum Ratings* 


Ambient Temperature 

Under Bias -10°C to +80°C 

Storage Temperature (plastic) ....-55°C to +125°C 
Voltage on any Pin Except V DD 

Relative to V ss -1 .0 V to +7.0 V 

Voltage on V DD relative to V ss -1 .0 V to +7.0 V 

Data Out Current 50 mA 

Power Dissipation 1 .0 W 


Capacitance* 

T a = 25°C, V DD = 5 V ±1 0%, V ss = 0 V 


Symbol 

Parameter 

Typ. 

Max. 

Unit 

C IN1 

Address, D (N 

3 

4 

P p 

C IN2 

RAS, CAS, WE 

4 

5 

pF 

C OUT 

°OUT 

4 

6 

PF 


‘Note: Capacitance is sampled and not 100% tested 


Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 
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AND PREDECODERS 
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MOSEL- VITELIC 


V53C256A 


DC and Operating Characteristics 

T a = 0°C to 70°C, V DD = 5 V ±10%, V ss = 0 V, unless otherwise specified. 


Symbol 

Parameter 

i 

Access 

Time 

V53C256A 

V53C256AL 

Unit 

Test Conditions 

Notes 

Min. 

Max. 

Min. 

Max. 

'u 

Input Leakage Current 
(any Input pin) 


-10 

10 

-10 

10 

VJK 

V SS " V IN - V DD 


'lo 

Output Leakage Current 
(for High-Z State) 


-10 

10 

-10 

10 

pA 

V SS ~ P OUT " V DD 
RAS.CAS at V, H 


*DD1 

V DD Supply Current, 
Operating 

60 


80 


80 

mA 

*RC = , RC< min > 

1,2 

70 


70 


70 

80 


65 


65 

100 


60 


60 

! DD2 

V DD Supply Current, 

TTL Standby 



3.5 


2.0 

mA 

RAS.CAS at V |H 
other inputs > V ss 


'dD3 

V DD Supply Current, 
RAS-Only Refresh 

60 


80 


80 

mA 

*rc = *rc ^ min 

2 

70 


70 


70 

80 


60 


60 

100 


50 


50 

! DD4 

V DD Supply Current, 

Fast Page Mode 

Operation 

60 


50 


50 

mA 

Minimum Cycle 

1,2 

70 


45 


45 

80 


40 


40 

100 


35 


35 

*DD5 

V DD Supply Current, 
Standby, Output Enabled 



4 


2.5 

mA 

ras=v (H ,cas=v 1l 

other inputs > V ss 

1 

'dDS 

V DD Supply Current, 
CMOS Standby 



3 


1.2 

mA 

RAS>V DD -0.2V, 
CAS = V |H , 
other inputs > V ss 


V ,L 

Input Low Voltage 
(all inputs) 


-1 

0.8 

-i ! 

0.8 

V 


3 

V ,H 

Input High Voltage 
(all inputs) 


2.4 

V DD 

+1 

2.4 

V DD 

+1 

V 


3 

V OL 

Output Low Voltage 



0.4 


0.4 

V 

l QL = 4.2 mA 


X 

o 

> 

Output High Voltage 


2.4 


2.4 


V 

i 0H =- 5mA 
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MOSEL- VITELIC 


V53C256A 


AC Characteristics 

T a = 0°C to 70°C, V DD = 5 V ±1 0%, V ss = 0 V, unless otherwise noted 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/60 L 

70/70L 

80/80L 

10/10L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

1 

WlRHI 

l RAS 

RAS Pulse Width 

60 

75K 

70 

75K 

80 

75K 

100 

75K 

ns 


2 

t RL2RL2 

*RC 

Read or Write Cycle Time 

115 


130 


145 


175 


ns 


3 

t RH2RL2 

*RP 

RAS Precharge Time 

45 


50 


55 


65 


ns 


4 

*AVRL2 

*ASR 

Row Address Setup Time 

0 


0 


0 


0 


ns 


5 

WlAX 

t RAH 

Row Address Hold Time 

10 


15 


15 


15 


ns 


6 

l AVRH1 

*CAR 

Column Address to RAS 

Setup Time 

30 


35 


40 


45 


ns 


7 

WlAV 

t RAD 

RAS to Column Address 

Delay Time 

15 

30 

20 

35 

20 

40 

20 

55 

ns 

4 

8 

t AVCL2 

l ASC 

Column Address Setup Time 

0 


0 


0 


0 


ns 


9 

*0.1 AX 

l CAH 

Column Address Hold Time 

10 


15 


15 


20 


ns 


10 

WlCLI 

X RCD 

RAS to CAS Delay 

20 

45 

25 

55 

25 

60 

25 

75 

ns 

5 

11 

WlQV 

l RAC 

Access Time from RAS 


60 


70 


80 


100 

ns 

6,7,8 

12 

l AVQV 

*CAA 

Access Time from Column 

Address 


30 


35 


40 


45 

15 

ns 

8,9, 

13 

*0.1 QV 

^AC 

Access Time from CAS 


15 


15 


20 


25 

ns 

8,15 

14 

*0.1 CHI (R) 

t CAS(R) 

CAS Pulse Width in 

Read Cycle 

15 

75K 

15 

75K 

20 

75K 

25 

75K 

ns 


15 

^LIRHItR) 

t RSH(R) 

RAS Hold Time (Read Cycle) 

15 


15 


20 


25 


ns 


16 

\nH2C12 

t RCS 

Read Command Setup Time 

0 


0 


0 


0 


ns 


17 

t CH2WX 

VlCH 

Read Command Hold Time 

Referenced to CAS 

0 


5 


5 


5 


ns 

10 

18 

*RH2WX 

*RRH 

Read Command Hold Time 

Referenced to RAS 

5 


5 


5 


5 


ns 

10 

19 

l CH2RL2 

^RP 

CAS to RAS Precharge Time 

10 


15 


15 


15 


ns 


20 

t CH2QX 

X OFF 

Output Buffer 

Turn Off Delay 

0 

15 

0 

15 

0 

20 

0 

25 

ns 

11 
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MOSEL- VITELIC 


V53C256A 


AC Characteristics (Cont’d.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/60L 

70/70L 

80/80L 

10/10L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

21 

t CH2QV 

'oh 

Data Hold Time from CAS 

0 


0 


0 


0 


ns 

11 

22 

'wLIWHI 

W 

Write Pulse Width 

10 


15 


15 


20 


ns 


23 

'CH2CL2 

'cp 

CAS Precharge Time 

10 


10 


10 


10 


ns 


24 

'rLIAX 

'ar 

Column Address Hold Time 

from RAS 

50 


55 


60 


70 


ns 


25 

'cLICHI(W) 

'cAS(W) 

CAS Pulse Width in 

Write Cycle 

20 


20 


25 


30 


ns 


26 

'cLIRHI(W) 

'rSH(W) 

RAS or CAS Hold Time 
in Write Cycle 

20 


25 


25 


30 


ns 


27 

'rLIWHI 

'wC R 

Write Command Hold Time 

from RAS 

50 


55 


60 


70 


ns 


28 

WlCL^ 

'wcs 

Write Command Setup Time 

0 


0 


0 


0 


ns 

12,13 

29 

'cLIWHI 

'wCH 

Write Command Hold Time 

10 


15 


15 


20 


ns 


30 

tvWL2 

'ds 

Data In Setup Time 

0 


0 


0 


0 


ns 

14 

31 

'wHIDX 

'dh 

Data In Hold Time 

15 


15 


15 


20 


ns 

14 

32 

'rLIDX 

'dhr 

Data In Hold Time 

Referenced to RAS 

50 


55 


60 


70 


ns 


33 

t RL2RL2 

(RMW) 

'rwc 

Read-Modify-Write 

Cycle Time 

140 


155 


175 


210 


ns 


34 

'rLIRHI 

(RMW) 

'rrw 

Read-Modify-Write Cycle 

RAS Pulse Width 

85 


95 


110 


135 


ns 


35 

'rL1WL2 

'rwd 

RAS to WE Delay In 
Read-Modify-Write Cycle 

60 


70 


80 


100 


ns 

12 

36 

'cL1WL2 

'cWD 

CAS to WE Delay 

15 


15 


20 


25 


ns 

12 

37 

'aVWL2 

'awd 

Column Address to 

WE Delay 

30 


35 


40 


45 


ns 

12 

38 

t CH2QV 

'cap 

Access Time from 

Column Precharge 


40 


45 


50 


55 

ns 

15 

39 

'cL2CL2(R) 

'pc 

Fast Page Mode Read or 

Write Cycle Time 

45 


50 


55 


60 


ns 
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MOSEL- VITELIC 


V53C256A 


AC Characteristics (Cont’d.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/60L 

70/70L 

80/80L 

10/10L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

40 

*0.20-2 

(RMW) 

t PCM 

Fast Page Mode Read- 
Modify-Write Cycle Time 

70 


75 


85 


95 


ns 


41 

*WL1RH1 

*RWL 

Write Command to RAS 

Lead Time 

20 


20 


25 


30 


ns 


42 

WlCHI 

*CWL 

Write Command to CAS 

Lead Time 

20 


20 


25 


30 


ns 


43 

t RH2CL2 

*RPC 

RAS to CAS Precharge Time 

0 


0 


0 


0 


ns 


44 

l CL1 RL2 

*CSR 

CAS Setup Time 
CAS-before-RAS Refresh 

10 


10 


10 


10 


ns 


45 

Wichi 

*CHR 

CAS Hold Time 
CAS-before-RAS Cycle 

15 


20 


25 


30 


ns 


46 

WlCHI 

*CSH 

CAS Hold Time 

60 


70 


80 


100 


ns 


47 

*T 

V 

Transition Time 
(Rise and Fall) 

3 

25 

3 

25 

3 

25 

3 

25 

ns 

16 



*ri 

Refresh Interval 
(256 Cycles) 

4 



4 


4 


4 

ms 

17 
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MOSEL- VITELIC 


V53C256A 


Notes: 

1 . I DD is dependent on output loading when the device output is selected. Specified l DD (max.) is measured with the 
output open. 

2. I DD is dependent upon the number of address transitions. Specified l DD (max.) is measured with a maximum of two 
transitions per address cycle in Fast Page Mode. 

3. Specified V |L (min.) is steady state operation. During transitions, V, L (min.) may undershoot to -1 .0 V for periods not 
to exceed 20 ns. All AC parameters are measured with V |L (min.) > V ss and V, H (max.) < V DD . 

4. Operation within the t RAD (max.) limit ensures that t RAC (max.) can be met. t RAD (max.) is specified as a reference 
point only. If t RAD is greater than the specified t RAD (max.) limit, the access time is controlled by t CAA and t CAC . 

5. t RCD (max.) is specified for reference only. Operation within t RCD (max.) and t RAD (max.) limits ensure that t RAC (max.) 
and t CAA (max.) can be met. If t RCD is greater than the specified t RCD (max.), the access time is controlled by t^ and 

^CAC' 

6. Assumes that t RAD < t RAD (max.). If t RAD is greater than t RAD (max.), t RAC will increase by the amount that t RAD exceeds 

*RAD ( max -)- 

7. Assumes that t RCD <t RCD (max.). If t RCD is greater than t RCD (max.), t RAC will increase by the amount that t RCD exceeds 
Wd ( max -)- 

8. Measured with a load equivalent to two TTL inputs and 100 pF in parallel. 

9. Assumes that t RAD > t RAD (max.). 

1 0. Either t RRH or t RCH must be satisfied for a Read Cycle to occur. 

1 1 . t QFF and t^ define the time at which D 0UT reaches an open circuit condition and are not referenced to the output 
voltage levels. 

12. \<j CS , t RWD , t AWD and t CWD are not restrictive operating parameters. 

13. t^g (min.) must be satisfied in an Early Write Cycle. 

14. t DS and t DH are referenced to the later occurance of CAS or WE. 

15. Access time is determined by the longer of t CAA , t CAC , or t CAp . 

16. t,. is measured between V |H (min.) and V )L (max.). AC measurements assume t,. = 5 ns. 

1 7. An initial 200 ps pause and 8 RAS-containing cycles are required when exiting an extended period of bias without 
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval. 
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MOSEL-VITELIC 


V53C256A 


Functional Description 

The V53C256A is a CMOS dynamic RAM 
optimized for high data bandwidth, low power 
applications. It is functionally similar to a traditional 
dynamic RAM. The V53C256A reads and writes 
data by multiplexing an 1 8-bit address into a 9-bit row 
and a 9-bit column address. The row add ress is 
latched by the Row Address Strobe (RAS). The 
column address flows through an internal address 
buffer and is latched by the Column Address Strobe 
(CAS). Because access time is primarily dependent 
on a valid c olumn address rather than the pr esice 
ti me tha t the CAS edge occurs, the delay from RAS 
to CAS has little effect on the access time. 

Memory Cycle 

A memory cycle is initiated by bringing RAS low. 
Any memory cycle, once initiated, must not be ended 
or aborted before the minimum t RAS time has expired. 
This ensures proper device operation and data integ- 
rity. A new cycle must not be initiated until the 
minimum precharge time t RP /t Cp has elapsed. 

Read Cycle 

A read cycle is performed by holding the Write 
Enable (WE) signal high during a RAS/CAS opera- 
tion. The column address must be held for a 
minimum time specified by t AR . Data Out becomes 
valid only when t RAC , t CAA and t CAC are all satisfied. 
As a result, the access time is dependent on the 
timing relationships between t RAC , t CAA and t CAC . For 
example, the access time is limited by t CAA when t RAC 
(min.) and t CAC (min.) are both satisfied. 

Write Cycle 

A write cy cle is performed by taking WE and CAS 
low during a RAS operation. The column address is 
latch ed by CAS. The write can be WE controll ed or 
CAS controlled depending on whether WE or CAS 
falls later. Consequently, the input d ata m ust be valid 
at or before the falli ng ed ge of WE or CAS, whichever 
occurs last. In the CAS-controlled write cy cle w hen 
the leading edge of WE occurs prior to the CAS low 
transition, the output (D 0UT ) pin will be in the High-Z 
state at the b eginn in g of th e Write function. Ending 
the write with RAS or CAS will maintain the output in 
the High-Z state. 


Refresh Cycle 

To retain data, 256 refresh cycles are required in 
each 4 ms period. There are two ways to refresh the 
memory: 

1 . By clocking eac h of th e 512 row addresses (A 0 
through A ? ) with RAS at least once ev ery 4 ms. 
Any Read, Write, Read-Modify-Write or RAS-only 
cycle refreshes the addressed row. 

2. Using a CAS-before-RAS Refresh Cycle. If CAS 
makes a transition from lo w to h igh t o low a fter the 
previ ous cycle and before RAS falls, CAS-before- 
RAS refresh is activated. The V53C256A will use 
the output of an internal 8-bit counter as the 
source of row addresses and ignore external 
address inputs. 

CAS-before-RAS is a “refresh-only” mode and no 
data access or device selection is allowed. Thus, 
D out will remain in the High-Z state during the cycle. 

A CAS-before-RAS counter test mode is provided 
to ensure reliable operation of the internal refresh 
counter. The user can use the counter test mode to 
write consecutive data patterns (256 write cycles) 
and then verify the written data by applying 256 
consecutive read cycles. In this mode, the 
V53C256A ignores external row/column addresses 
and takes the output from the internal counter in- 
stead. 

Data Retention Mode 

The V53C256A offers a CMOS standby mode that 
is entered by causing the RAS clock to swing be- 
tween a valid V |L a nd an “extra high” V |H within 0.2 V 
of V DD . While the RAS clock is at the “extra high” 
level, the V53C256A power consumption is reduced 
to the low l DD6 level. Overall l DD consumption when 
operating in this mode can be calculated as follows: 

(t RC ) X (l DD1 ) + ^rx^RC^ X ^DD6^ 


Where t RC = Refresh Cycle Time 
t RX = Refresh Interval / 256 
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Fast Page Mode Operation 

Fast Page Mode operation permits all 51 2 columns 
within a selected row of the device to be rando mly 
accessed at a high data rate . Ma intaining RAS low 
while performing successive CAS cycles retains the 
row address internally and eliminates the need to 
reapply it for each cycle. The column address buffer 
acts as a transparent or flow-through latch while CAS 
is high. 

Thus, access begins at the occurance of a valid 
colum n address rather than at the falling edge of 
CAS, e limina ting t ASC and t,. from the critical timing 
path. CAS latches the address into the column 
address buffer and acts as on output enable. 

During Fast Page Mode operation, Read, Write, 
Read-Modify-Write, or Read-Write-Read cycles are 
possible at random addresses within a row. Follow- 
ing the initial entry cycle into Fast Page Mode, 
access is t CAA or t CAP controlled. If th e col umn 
address is valid prior to the rising edge of CA S, the 
access time is determined by the by the CAS rising 
edge. If the c olumn address is valid after the rising 
edge of CAS, the access is timed from the occur- 
rence of the valid address and is s pecifie d by t CAA . In 
both cases, the falling edge of CAS latches the 
address and enables the output. 

Fast Page Mode provides a sustained data rate of 
over 19 MHz for applications that require high data 
rates like bit-mapped graphics or high-speed signal 
processing. The following equation can be used to 
calculate the data rate: 

512 

Data Rate = 

*RC + X Vc 


Data Output Operation 

The V53C256A Data Output pin (D OUT ) has a 
three- state capability and is controlled by CAS. 
When CAS is high(> V, H ), the output is in the High-Z 
state. Table 1 summarizes the D 0UT states possible 
for various memory cycles. 

Power-On 

After application of the V DD an initial pause of 200 
|is is required followed by a minimum of 8 initializa- 
tion c ycles (any combination of cycles containing a 
RAS clock). Eight initialization cycles are required 
after extended periods of bias without clocks (greater 
than the Refresh Interval). During Power-On, the V DD 
current requirement of the V53 C256 A is depe ndent 
on the input levels of RAS and CAS. If RAS is low 
during power on, the device will go into an active 
cycle and l DD will exhib it cu rrent transients. It is 
recommended that RAS and CAS track with V DD or 
be held at a valid V IH during Power-On to avoid 
current surges. 


Table 1. V53C256A Data Output 

Operation for Various Cycle Types 


Cycle Type 

Dour State 

Read Cycles 

Data from Addressed 
Memory Cell 

CAS-Controlled Write 
Cycle (Early Write) 

High-Z 

WE-Controlled Write 

Cycle (Late Write) 

Active, not valid 

Read-Modify-Write 

Cycles 

Data from Addressed 
Memory Cell 

Fast Page Mode Read 
Cycle 

Data from Addressed 
Memory Cell 


Fast Page Mode Write 
Cycle (Early Write) 

High-Z 

Fast Page Mode Read- 

Data from Addressed 

Modify-Write Cycle 

Memory Cel! 

RAS-only Refresh 

High-Z 

CAS-before-RAS 

Data remains as in 

Refresh Cycle 

previous cycle 

CAS-only Cycles 

High-Z 
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HIGH PERFORMANCE, LOW POWER 
64K X 4 BIT FAST PAGE MODE 
CMOS DYNAMIC RAM 


HIGH PERFORMANCE V53C464A 

60/60 L 

70/70L 

80/80 L 

10/10L 

Max. RAS Access Time, (t RAC ) 

60 ns 

70 ns 

80 ns 

100 ns 

Max. Column Address Access Time, (t CAA ) 

30 ns 

35 ns 

40 ns 

45 ns 

Min. Fast Page Mode Cycle Time, (t pc ) 

45 ns 

50 ns 

55 ns 

65 ns 

Min. Read-Write Cycle Time, (t RC ) 

115 ns 

130 ns 

145 ns 

175 ns 


LOW POWER V53C464AL 

60L 

70L 

80L 

10L 

Max. CMOS Standby Current, (l DD6 ) 

1.2 mA 

1.2 mA 

1.2 mA 

1.2 mA 


Features 

■ Low power dissipation for V53C464A-1 0 

• Operating Current — 65 mA max. 

• TTL Standby Current— 3.5 mA max. 

■ Low CMOS Standby Current 

• V53C464A — 3 mA max. 

• V53C464AL— 1 .2 mA max. 

■ Read- Modify -Write, RAS-only Refresh, CAS- 
before-RAS Refresh capability 

■ Fast Page Mode operation for a sustained data 
rate greater than 21 MHz 

■ 256 Refresh cycles/4 ms 

■ Standard packages are 18 pin Plastic DIP and 
18 pin PLCC 

Description 

The V53C464A is a high speed 65,536 x 4 bit 
CMOS dynamic random access memory. Fabri- 
cated with VICMOS III technology, the V53C464A 
offers a combination of size and features unattain- 
able with NMOS technology: Fast Page Mode for 
high data bandwidth, fast usable speed, CMOS 


standby current and, on request extended refresh for 
very low data retention power (V53C464AL). 

All inputs and outputs are TTL compatible. Input 
and output capacitances are significantly lowered to 
allow increased system performance. Fast Page 
Mode operation allows random access of up to 256 
(x4) bits within a row with cycle tim es as short as 45 
ns. Because of static circuitry, the CAS clock is not 
in the critical timing path. The flow-through column 
address latches allow address pipelining while relax- 
ing many critical system timing requirements for fast 
usable speed. These features make the V53C464A 
ideally suited for graphics, digital signal processing 
and high performance computing systems. 

The V53C464AL -1 0 offers a maximum data reten- 
tion power of 10 mW when o perat ing in CMOS 
standby mode and performing RAS-only or CAS- 
before-RAS refresh cycles. For selected 
V53C464AL devices with Refresh Interval longer 
than 4 ms, consult the factory. 


Device Usage Chart 


Operating 

Temperature 

Range 

Package Outline 

Access Time (ns) 

Power 

Temperature 

Mark 

P 

J 

60 

70 

80 

100 

Low 

Std. 

0°C to 70°C 

• 

• 

• 

• 

• 

• 

• 

• 

Blank 


V53C464A Rev. 00 June 1990 
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V 5 3 C 4 6 4 A 




DEVICE 


P (PLASTIC DIP) 
J (PLCC) 


I h -1 

PKG. SPEED 



I TEMP. 

PWR. j— BLANK (0°C to 70°C) 
I— BLANK (NORMAL) 

L- L (LOW POWER) 


60 (60 ns) 
70 (70 ns) 
80 (80 ns) 
10 (100 ns) 


18 Lead Plastic DIP 
PIN CONFIGURATION 
Top View 



18 Lead PLCC Package 
PIN CONFIGURATION 
Top View 



LOGIC SYMBOL 



Absolute Maximum Ratings* 


Ambient Temperature 

Under Bias -1 0°C to +80°C 

Storage Temperature (plastic) ....-55°C to +125°C 
Voltage on any Pin Except V DD 

Relative to V ss -1 .0V to +7.0 V 

Voltage on V DD relative to V ss -1 .0V to +7.0 V 

Data Out Current 50 m A 

Power Dissipation 1 .0 W 


*Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 


Capacitance* 

T a = 25°C, V DD = 5 V ±1 0%, V ss = 0 V 



‘Note: Capacitance is sampled and not 100% tested 
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V53C464A 


Block Diagram 


64K x 4 



l/Oi 

i/o 2 

1/03 

l/0 4 


2 


1020 01 
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DC and Operating Characteristics ( 1 - 2 ) 

T a = 0°C to 70°C, V DD = 5 V ±1 0%, V ss = 0 V, unless otherwise specified. 


Symbol 

Parameter 

Access 

Time 

V53C464A 

V53C464AL 

Unit 

Test Conditions 

Notes 

Min. 

Max. 

Min. 

Max. 

'u 

Input Leakage Current 
(any input pin) 


-10 

10 

-10 

10 

IlA 

Q 

Q 

> 

VI 

z 

> 

VI 

8 

> 


'lo 

Output Leakage Current 
(for High-Z State) 


-10 

10 

-10 

10 

*iA 

V < V < V 

V SS - v OUT - V DD 

RAS, CAS at V, H 


*DD1 

V DD Supply Current, 
Operating 

60 


80 


80 

mA 

*RC = *RC 

1,2 

70 


75 


75 

80 


70 


70 

100 


65 


65 

! DD2 

V DD Supply Current, 

TTL Standby 


i 

3.5 


2.0 

mA 

RAS, CAS at V |H 
other inputs > V ss 


'dD3 

V DD Supply Current, 
RAS-Only Refresh 

60 


80 


80 

mA 

l RC = *RC 

2 

70 


75 


75 

80 


65 


65 

100 


55 


55 

! DD4 

Vp D Supply Current, 

Fast Page Mode 

Operation 

60 


50 


50 

mA 

Minimum Cycle 

1,2 

70 


45 


45 

80 


40 


40 

100 


35 


35 

'dD5 

Vp D Supply Current, 
Standby, Output Enabled 



4 


2.5 

mA 

ras=v ih ,cas=v 1l 

other inputs > V ss 

1 

'dD6 

Vp D Supply Current, 
CMOS Standby 



3 


1.2 

mA 

RAS >V DD -0.2 V, 
CAS at V, H , other 
inputs > Vg S 


V ,L 

Input Low Voltage 


-1 

0.8 

-1 

0.8 

V 


3 

V IH 

Input High Voltage 


2.4 

V DD 

+1 

2.4 

V DD 

+1 

V 


3 

V OL 

Output Low Voltage 



0.4 


0.4 

V 

Iq l = 4.2 mA 


I 

O 

> 

Output High Voltage 


2.4 


2.4 


V 

l OH=- 5mA 
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AC Characteristics 

T, = 0°C to 70°C, Vp D = 5 V ±1 0%, V ss = 0 V, unless otherwise noted 
AC Test conditions, input pulse levels 0 to 3 V 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/60 L 

70/70L 

80/80 L 

10/10L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

1 

t RL1RH1 

t RAS 

RAS Pulse Width 

60 

75K 

70 

75K 

80 

75K 

100 

75K 

ns 


2 

! RL2RL2 

VlC 

Read or Write Cycle Time 

115 


130 


145 


175 


ns 


3 

t RH2RL2 

*RP 

RAS Precharge Time 

45 


50 


55 


65 


ns 


4 

t RL1CH1 

{ CSH 

CAS Hold Time 

60 


70 


80 


100 


ns 


5 

'CLICHI 

{ CAS 

CAS Pulse Width 

20 


20 


20 


25 


ns 


6 

WlCH 

! rcd 

RAS to CAS Delay 

20 

40 

25 

45 

25 

50 

25 

65 

ns 

4 

7 

t WH2CL2 

l RCS 

Read Command Setup Time 

0 


0 


0 


0 


ns 


8 

*AVRL2 

*ASR 

Row Address Setup Time 

0 


0 


0 


0 


ns 


9 

l RL1AX 

*RAH 

Row Address Hold Time 

10 


15 


15 


15 


ns 


10 

l AVCL2 

^SC 

Column Address Setup Time 

0 


0 


0 


0 


ns 


11 

l CL1AX 

l CAH 

Column Address Hold Time 

10 


15 


15 


20 


ns 


12 

*011 RH1 (R) 

t RSH(R) 

RAS Hold Time (Read Cycle) 

20 


25 


30 


35 


ns 


13 

t CH2RL2 

l CRP 

CAS to RAS Precharge Time 

10 


15 


15 


15 


ns 


14 

t CH2WX 

l RCH 

Read Command Hold Time 

Referenced to CAS 

5 


5 


5 


5 


ns 

5 

15 

t RH2WX 

*RRH 

Read Command Hold Time 

Referenced to RAS 

5 


5 


5 


5 


ns 

5 

16 

t OEL1RH2 

t ROH 

RAS Hold Time 

Referenced to OE 

15 


15 


20 


25 


ns 


17 

*0.1 QV 

t OAC 

Access Time from OE 


15 


15 


20 


25 

ns 


18 

*0.1 QV 

^AC 

Access Time from CAS 


20 


20 


20 


25 

ns 

6,7 

19 

t RL1QV 

*RAC 

Access Time from RAS 


60 


70 


80 


100 

ns 

6,8,9 

20 

l AVQV 

*CAA 

Access Time from Column 

Address 


30 


35 


40 


45 

ns 

6,7,10 


2-23 




MOSEL- VITELIC 


V53C464A 


AC Characteristics (Cont’d.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/60L 

70/70L 

80/80L 

10/10L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

21 

'cLIQX 

*LZ 

OE or CAS to Low-Z Output 

0 


0 


0 


0 


ns 

17 

22 

t CH2QZ 

Viz 

OE or CAS to High-Z Output 

0 

10 

0 

15 

0 

20 

0 

25 

ns 

17 

23 

*RL1AX 

'aR 

Column Address Hold Time 

from RAS 

50 


55 


60 


70 


ns 


24 

*RL1AV 

'rad 

RAS to Column Address 

Delay Time 

15 

30 

20 

35 

20 

40 

20 

55 

ns 

11 

25 

'cLIRHIfW) 

'rsh(W) 

RAS or CAS Hold Time 
in Write Cycle 

20 


25 


30 


35 


ns 


26 

WlCHI 

'cWL 

Write Command to CAS 

Lead Time 

20 


25 


30 


35 


ns 


27 

S/VL1CL2 

Snc s 

Write Command Setup Time 

0 


0 


0 


0 


ns 

12,13 

28 

'cLIWHI 

V/CH 

Write Command Hold Time 

10 


15 


15 


20 


ns 


29 

WlWHI 

W 

Write Pulse Width 

10 


15 


15 


20 


ns 


30 

WlWHI 

VvC R 

Write Command Hold Time 

from RAS 

50 


55 


60 


70 


ns 


31 

*WL1RH1 

'rwl 

Write Command to RAS 

Lead Time 

20 


25 


30 


35 


ns 


32 

'DVWL2 

'ds 

Data In Setup Time 

0 


0 


0 


0 


ns 

14 

33 

*WL1DX 

'dh 

Data In Hold Time 

10 


15 


15 


20 


ns 

14 

34 

'wLlGL .2 

Wh 

Write to OE Hold Time 

10 


20 


20 


25 


ns 


35 

t GH2DX 

'OED 

OE to Data Delay Time 

15 


20 


25 


30 


ns 


36 

t RL2RL2 

(RMW) 

'rwc 

Read-Modify-Write 

Cycle Time 

170 


185 


210 


250 


ns 


37 

'rLIRHI 

(RMW) 

'rrw 

Read-Modify-Write Cycle 

RAS Pulse Width 

105 


125 


145 


175 


ns 


38 

'cL1WL2 

l CWD 

CAS to WE Delay 

40 


50 


60 


70 


ns 

12 
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AC Characteristics (Cont’d.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/60L 

70/70L 

80/80L 

1 0/1 0L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

39 

fel_1WL2 

fewD 

RAS to WE Delay in 
Read-Modify-Write Cycle 

80 


95 


110 


135 


ns 

12 

40 

feLI CHI 

feRW 

CAS Pulse Width (RMW) 

65 


80 


95 


110 


ns 


41 

l AVWL2 

Wd 

Col. Address to WE Delay 

50 


60 


70 


80 


ns 

12 

42 

t CL2CL2 

fee 

Fast Page Mode 

Read or Write Cycle Time 

45 


50 


55 


65 


ns 


43 

l CH2CL2 

fep 

CAS Precharge Time 

10 


10 


10 


10 


ns 


44 

*AVRH1 

feAR 

Column Address to RAS 

Setup Time 

30 

! 

35 


40 


45 


ns 


45 

feH2QV 

feAP 

Access Time from 

Column Precharge 


40 


45 


50 


55 

ns 

6,7 

46 

feLIDX 

! dhr 

Data in Hold Time 

Referenced to RAS 

50 


55 


60 


70 


ns 


47 

feL1RL2 

fesR 

CAS Setup Time 
CAS-before-RAS Refresh 

10 


10 


10 


10 


ns 


48 

t RH2CL2 

We 

RAS to CAS Precharge Time 

0 


0 


0 


0 


ns 


49 

l RL1CH1 

feHR 

CAS Hold Time 

CAS-before-RAS Refresh 

15 


20 


25 


30 


ns 


50 

fel_2CL2 

(RMW) 

VcM 

Fast Page Mode 
Read-Modify-Write Cycle Time 

85 


105 


120 


140 


ns 



«T 

*T 

Transition Time 

(Rise and Fall) 

3 

50 

3 

50 

3 

50 

3 

50 

ns 

15 



fel 

Refresh Interval 

(256 Cycles) 


4 


4 


4 


4 

ms 

16 
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Notes: 

1 . I DD is dependent on output loading when the device output is selected. Specified l DD (max.) is measured with the 
output open. 

2. I DD is dependent upon the number of address transitions. Specified l DD (max.) is measured with a maximum of two 
transitions per address cycle in Fast Page Mode. 

3. Specified V, L (min.) is steady state operating. During transitions, V |L (min.) may undershoot to -1 .0 V for a period not 
to exceed 20 ns. All AC parameters are measured with V, L (min.) > V ss and V |H (max.) < V DD . 

4. t RCD (max.) is specified for reference only. Operation within t RCD (max.) limits insures that t RAC (max.) and t CM (max.) 
can be met. If t RCD is greater than the specified t RCD (max.), the access time is controlled by t CAA and t CAC . 

5. Either t RRH or t RCH must be satisfied for a Read Cycle to occur. 

6. Measured with a load equivalent to two TTL inputs and 100 pF. 

7. Access time is determined by the longest of t CAA , t CAC and t CAp . 

8. Assumes that t RAD < t RAD (max.). If t RAD is greater than t RAD (max.), t RAC will increase by the amount that t RAD exceeds 

tpAotmax.). 

9. Assumes that t RCD <t RCD (max.). If t RCD is greater than t RCD (max.), t RAC will increase by the amount that t RCD exceeds 

*RCD ( max *)- 

1 0. Assumes that t RAD > t RAD (max.). 

1 1 . Operation within the t RAD (max.) limit insures that t RAC (max.) can be met. t RAD (max.) is specified as a reference point 
only. If t RAD is greater than the specified t RAD (max.) limit, the access time is controlled by t CAA and t CAC . 

12. Ws* Wd’ *awd ancl ^cwd are not restrictive operating parameters. 

13. \yj CS (min.) must be satisfied in an Early Write Cycle. 

14. t DS and t DH are referenced to the latter occurrence of CAS or WE. 

15. tj is measured between V (H (min.) and V, L (max.). AC-measurements assume t,. = 5 ns. 

16. An initial 200 ps pause and 8 RAS-containing cycles are required when exiting an extended period of bias without 
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval. 

17. Assumes a three-state test load of 5 pF and a 380 Ohm Thevenin equivalent. 
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Waveforms of Fast Page Mode Read Cycle 
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Waveforms of Fast Page Mode Read-Write Cycle 



Waveforms of RAS-Only Refresh Cycle 



102011 


NOTE: WE, OE = Don't care 
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Waveforms of CAS-before-RAS Refresh Cycle 



Waveforms of Hidden Refresh Cycle (Read) 


RAS 


CAS 


Vih - 


V|H — 
V,l — 


m=: 


— t RAS (1)— 


1 RC (2) - 


AR (23)— 


m — 1 RCD (6)- 
CRP (13) 




1 RP (! 


/ \ 


ASR (8) -H k- 
* RAH (9) 

jr-A Jr — l 


MaSC(IO) 


V,H ~ T7SNF™*VS?Sr\ 

VlL - 

t RCS (7)— H**H 

= ::= tzzzw ' 


COLUMN 

ADDRESS 


* RSH (R)(12) 


— * RAS (1 ) — 


1 RC (2) 

r *RP (3)- 


CHR (49)“ 


if 


l CAH (11) 







= ::= 77777 77777777M 


^ LZ (21)" 


l CAA (20)- 


RAC (19)— 


1 CAC (18)" 

1 


V OH 

Vql 


m 


OAC (17) 


-t CRP (13)~ 


K 


\ 


2ZZZZZZZZZZZZZZZ 


^ZzZZZZZZZZZZZZZZZ 


1 HZ (22) ■ 


VALID DATA -OUT 


HZ (22) 


> 
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Waveforms of CAS-before-RAS Refresh Counter Test Cycle 
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Functional Description 

The V53C464A is a CMOS dynamic RAM 
optimized for high data bandwidth, low power 
applications. It is functionally similar to a traditional 
dynamic RAM. The V53C464A reads and writes 
data by multiplexing a 1 6-bit address into an 8-bit row 
and an 8-bit column address. The ro w add ress is 
latched by the Row Address Strobe (RAS). The 
column address “flows through” an internal address 
buffer and is latched by the Column Address Strobe 
(CAS). Because access time is primarily dependent 
on a valid co lumn address rather than the precise 
time th at the CAS edge occurs, the delay time from 
RAS to CAS has little effect on the access time. 

Memory Cycle 

A memory cycle is initiated by bringing RAS low. 
Any memory cycle, once initiated, must not be ended 
or aborted before the minimum t RAS time has expired. 
This insures proper device operation and data 
integrity. A new cycle must not be initiated until the 
minimum precharge time t Rp /t Cp has elapsed. 

Read Cycle 

A Read cycle is performed by holdin g the Write 
Enable (WE) signal high during a RAS/CAS 
operation. The column address must be held for a 
minimum specified by t AR . Data Out becomes valid 
only when t 0AC , t RAC> t CAA and t CAC are all satisfied. 
As a result, the access time is dependent on the 
timing relationships between these parameters. For 
example, the access time is limited by t CAA when 
‘rac- t CA C and W are al1 satisfied. 

Write Cycle 

A Write Cy cle is performed by taking WE and CAS 
low during a R AS op eration. The column address is 

latched by CAS^ Jhe Write Cycle can be 

WE-controlled or C AS-controlled, depending on 
whether WE or CAS falls later. Consequently, the 
input data must be valid at or before the falling edge 
of W E or CAS, whichever occurs last. In the 
CAS-controlled Write Cy cle w hen the leading edge 
of WE occurs prior to the CAS low transition, the I/O 
data pins will be in the High-Z state at the be ginni ng 
of the Write function. Ending the Write with RAS or 
CAS will maintain the output in the High-Z state. 


In the WE-controlled Write Cycle, OE must be in 
the high state, and t QED must be satisfied. 

Refresh Cycle 

To retain data, 256 Refresh Cycles are required in 
each 4 ms period. There are two ways to refresh the 
memory: 

1. By selecting each of the 256 row addresses 
determined by A 0 through A ? at least once every 
4 ms . Any Read, Write, Read-Modify-Write or 
RAS-only cycle refreshes the addressed row. 

2. Using a CAS-before-RAS Ref resh Cycle. If CAS 
is low during the falling edge of RAS, CAS-before- 
RAS refresh is activated. The V53C464A will use 
the output of an internal 8-bit counter as the 
source of row addresses and ignore external 
address inputs. 

CAS-before-RAS is a “refresh-only” mode and no 
data access or device selection is allowed. Thus, the 
output will rem ain in t he H igh-Z state during the 
cycle. A CAS-before-RAS counter test mode is 
provided to ensure reliable operation of the internal 
refresh counter. 

Data Retention Mode 

The V53C464A offers a CM OS st andby mode that 
is entered by causing the RAS clock to swing 
between a valid V [L and a n “extra high” V |H within 0.2 
V of V DD . While the RAS clock is at the “extra high” 
level, the V53C464A power consumption is reduced 
to the low l DD6 level. Overall l DD consumption when 
operating in this mode can be calculated as follows: 

(t RC ) x Oddi) + Or X ”W x Odds) 


Where t RC = Refresh Cycle Time 
t RX = Refresh interval / 256 
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Fast Page Mode Operation 

Fast Page Mode operation permits all 256 columns 
within a selected row of the device to be rando mly 
accessed at a high data rat e. Ma intaining RAS low 
while performing succesive CAS cycles retains the 
row address internally and eliminates the need to 
reapply it for each cycle. The column address buffer 
acts as a transparent or flow-through latch while CAS 
is high. Thus, access begins from the occurence of 
a valid column address rather than from the falling 
edge of CAS, elimin ating t ASC and ij from the critical 
timing path. CAS latches the address into the 
column address buffer and acts as an output enable. 
During Fast Page Mode operation, Read, Write, 
Read-Modify-Write or Read-Write-Read cycles are 
possible at random addresses within a row. 
Following the initial entry cycle into Fast Page 
Mode, access is t CAA ort CAp controlled. If th e col umn 
address is valid prior to the risi ng ed ge of CAS, the 
access time is referenced to the CAS rising edgeand 
is specified by t nAP . If the column address is valid 
after the rising CAS edge, access is timed from the 
occurrence of a valid address and is specified by 
t CAA . In both cases, the falling edge of CAS latches 
the address and enables the output. 

Fast Page Mode provides a sustained data rate of 
over 19 MHz for applications that require high data 
rates such as bit-mapped graphics or high-speed 
signal processing. The following equation can be 
used to calculate the maximum data rate: 

256 

Data Rate = 

*rc + 255 x Vc 

Data Output Operation 

The V53C46 4A In put /Outp ut is controlled by OE, 
CAS, WE and RAS. A RAS low transition enables 
the transfer of data to and fro m the selected row 
address in the Memory Array. A RAS high transition 
disables data transfer and latches the output data if 
the output is en abled . After a memor y cyc le is 
initiated with a R AS low transition, a CAS low 
transition or C AS low level enables the i nternal I/O 
path. A CAS high transition or a CAS high level 
disables th e I/O path and the out put dr iver if it is 
enabled. A CAS low transition while RAS is high has 
no effect on the I/O data path or on the output drivers. 
The output drivers, when otherwise enabled, can be 
disabled by holding OE high. The OE signal has no 


effect on any data stored in the output latches. A WE 
low l evel can also disable the output drivers when 
CAS is low. During a Wri te cyc le, if WE goes low at 
a time in relationship to CAS that would normally 
cause the outputs to be active, it is necessary to use 
OE to disable the output drivers prior to the WE low 
transition to allow Data In Setup Time (t DS ) to be 
satisfied. 

Power-On 

After application of the V DD supply, an initial pause 
of 200 ps is required, followed by a minimum of 8 
initialization cycl es (any combination of cycles 
containing a RAS clock). Eight initialization cycles 
are required after extended periods of bias without 
clocks (greater than the Refresh Interval). 

During Power-On, the V DD current requirement of 
the V 53C 464A is depe ndent on the input levels of 
RAS and CAS. If RAS is low during Power-On, the 
device will go into an active cycle, and l DD will ex hibit 
current transients. It is recommended that RAS and 
CAS track with V DD or be held at a valid V |H during 
Power-On to avoid current surges. 


Table 1. V53C464A Data Output 

Operation for Various Cycle Types 


Cycle Type 

I/O State 

Read Cycles 

Data from Addressed 
Memory Cell 

CAS-Controlled Write 
Cycle (Early Write) 

High-Z 

WE-Controlled Write 

Cycle (Late Write) 

OE Controlled. High 

OE = High-Z I/Os 

Read-Modify-Write 

Cycles 

Data from Addressed 
Memory Cell 

Fast Page Mode Read 
Cycle 

Data from Addressed 
Memory Cell 

Fast Page Mode Write 
Cycle (Early Write) 

High-Z 

Fast Page Mode Read- 
Modify-Write Cycle 

Data from Addressed 
Memory Cell 

RAS-only Refresh 

High-Z 

CAS-before-RAS 

Refresh Cycle 

Data remains as in 
previous cycle 

CAS-only Cycles 

High-Z 
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HIGH PERFORMANCE ■ LOW POWER 
1M XI BIT FAST PAGE MODE 
CMOS DYNAMIC RAM 


HIGH PERFORMANCE V53C100F 

60/60L 

70/70L 

80/80L 

Max. RAS Access Time, (t RAC ) 

60 ns 

70 ns 

80 ns 

Max. Column Address Access Time, (t CAA ) 

30 ns 

35 ns 

40 ns 

Max. CAS Access Time, (t CAC ) 

15 ns 

20 ns 

20 ns 

Min. Fast Page Mode Cycle Time, (t pc ) 

40 ns 

45 ns 

50 ns 

Min. Read-Write Cycle Time, (t RC ) 

120 ns 

130 ns 

150 ns 


LOW POWER V53C100FL 

60L 

70L 

80L 

Max. CMOS Standby Current, (l DD6 ) 

200 nA 

200 jiA 

200 nA 


Features 

■ 1 M x 1 -bit organization 

■ Low power dissipation for V53C1 00F-80 

• Operating Current - 70 mA max. 

• TTL Standby Current - 2.0 mA max. 

■ Low CMOS Standby Current 

• V53C100F- 1.0 mA max. 

• V53C100FL-0.2 mA max. 

■ Read- Modify -Write, RAS-Only Refresh, CAS- 
before-R AS Refresh capability 

■ Common I/O capability 

■ Refresh Interval 

• V53C1 OOF - 51 2 cycles/8ms 

• V53C1 00FL - 51 2 cycles/64ms 

■ Fast Page Mode operation for a sustained data 
rate greater than 25 MHz 

■ Standard packages are 18 pin Plastic DIP and 
26/20 pin SOJ 

■ Low Battery Back-up Current 

• V53C1 00FL - 300 pA max. 

• 200 pA max. available on request 


Description 

The V53C1 OOF is a high speed 1 ,048,576 x 1 bit 
CMOS dynamic random access memory. The 
V53C100F offers a combination of features: Fast 
Page Mode for high data bandwidth, fast usable 
speed, CMOS standby current and, on request, 
extended refresh for very low data retention power. 

All inputs and outputs are TTL compatible. Input 
and output capacitances are significantly lowered to 
allow increased system performance. Fast Page 
Mode operation allows random or sequential access 
of up to 1 024 bits within a row with cycle tim es as 
short as 40 ns. Because of static circuitry, the CAS 
clock is not in the critical timing path. The flow- 
through column address latches allow address 
pipelining while relaxing many critical timing 
requirements for fast usable speed. These features 
make the V53C1 OOF ideally suited for cache based 
mainframe and mini computers, graphics, digital 
signal processing and high performance 
microprocessor systems. 

The V53C1 00FL offers a maximum data retention 
power of 1 .65 mW when opera ting in C MOS standby 
mode and performing CAS-before-RAS refresh 
cycles. 


Device Usage Chart 


Operating 

Temperature 

Range 

Package Outline 

Access Time (ns) 

Power 

Temperature 

Mark 

P 

K 

60 

70 

80 

Low 

Std. 

0°C to 70°C 

• 

• 

• 

• 

• 

• 

• 

Blank 


V53C100F Rev. 01 January 1993 
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V 5 3 C 1 0 0 F 




DEVICE PKG 


P (PLASTIC DIP) 
K (SOJ) 





SPEED 

(tRAC) 


I TEMP. 


PWR. I — BLANK (0°C to 70°C) 

t BLANK (NORMAL) 

L (LOW POWER) 


60 (60 ns) 
70 (70 ns) 
80 (80 ns) 


18 Lead Plastic DIP 
PIN CONFIGURATION 
Top View 


26/20 Lead SOJ Package 
PIN CONFIGURATION 
Top View 



LOGIC SYMBOL 



Absolute Maximum Ratings* 

Ambient Temperature 

Under Bias -1 0°C to +80°C 

Storage Temperature (plastic) ....-55°C to +125°C 

Voltage Relative to V ss -1 .0 V to +7.0 V 

Voltage on V DD relative to V ss -1 .0 V to +7.0 V 

Data Out Current 50 mA 

Power Dissipation 1 .0 W 

*Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 


Capacitance* 

T A = 25 ° C . V DD= 5V±10% ’ V SS = ov 


Symbol 

Parameter 

Typ. 

Max. 

Unit 

C IN1 

Address 

- 

6 

PF 

C IN2 

RAS, CAS, WE 

— 

7 

PF 

C OUT 

I/O 

- 

7 

PF 


*Note: Capacitance is sampled and not 1 00% tested 
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Block Diagram 


1M x 1 
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DC and Operating Characteristics 

T a = 0°C to 70°C, V DD = 5 V ±10%, V ss = 0 V, unless otherwise specified. 


Symbol 

Parameter 

Access 

Time 

V53C100F 

V53C100FL 

Unit 

Test Conditions 

Notes 

Min. 

Max. 

Min. 

Max. 

■li 

Input Leakage Current 
(any input pin) 


-10 

10 

-10 

10 

HA 

V SS £ V IN 5 V DD 


’lo 

Output Leakage Current 
(for High-Z State) 


-10 

10 

-10 

10 

HA 

V SS - P OUT - V DD 
RAS.CAS at V |H 


'ddi 

V DD Supply Current, 
Operating 

60 


90 


90 

mA 

l RC = *RC ^ min ^ 

1,2 

70 


80 


80 

80 


70 


70 

'dD2 

V DD Supply Current, 

TTL Standby 



2.0 


2.0 

mA 

RAS,CAS at V |H 
other inputs > V ss 


'dD3 

V DD Supply Current, 
RAS-Only Refresh 

60 


90 


90 

mA 

l RC = *RC 

2 

70 


80 


80 

80 


70 


70 

'dD4 

V DD Supply Current, 

Fast Page Mode 

Operation 

60 


80 


80 

mA 

Minimum Cycle 

1,2 

70 


70 


70 

80 


60 


60 

^DS 

V DD Supply Current, 
Standby, Output Enabled 



3.0 


2.0 

! 

mA 

ras=v 1h ,cas=v il 

other inputs > V gs 

1 


V DD Supply Current, 
CMOS Standby 



1.0 


0.2 

mA 

RAS>V DD -0.2 V, 
cas>v D d-°. 2 v, 
other inputs > V ss 


V ,L 

Input Low Voltage 
(all inputs) 


-1 

0.8 

-1 

0.8 

V 

i 

3 

V IH 

Input High Voltage 
(all inputs) 


2.4 

V DD 

+1 

2.4 

V DD 

+1 

V 


3 

o 

> 

Output Low Voltage 



0.4 


0.4 

V 

l QL = 4.2 mA 


V OH 

Output High Voltage 


2.4 


2.4 


V 

Iqh = ”5 mA 
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AC Characteristics 

T a = 0°C to 70°C, V DD = 5 V ±10%, V ss = 0 V, unless otherwise noted 


# 

JEDEC 

Symbol 

Symbol 

Parameter 




Unit 

Notes 






Max. 

n 



Ms Pulse Width 

fl 

PH 

B 


B 




■ 

tBBBB 


Read or Write Cycle Time 


m 

IHB 

B 


B 




B 


RAS Precharge Time 



m 



B 



4 



Row Address Setup Time 



B 

| 





5 




B 

m 


B 

B 

B 



6 

'avrhi 

l CAR 

Column Address to RAS 

Setup Time 





H 




7 

'rliav 

*rad 

RAS to Column Address 

Delay Time 

15 

30 

15 

35 

15 

40 


4 

8 

Hi 

*asc 

Column Address Setup Time 

0 


0 


0 




9 

'cLIAX 

*CAH 

Column Address Hold Time 

15 


15 


15 


ns 


10 

Wicu 

*rcd 

RAS to CAS Delay 

20 

45 

20 

50 

20 

60 

ns 

5 

11 



Access Time from RAS 


60 


70 


80 

ns 

6,7,8 

12 

*avqv 

cT 

> 

> 

Access Time from Column 

Address 


30 


35 


40 

ns 

8,9, 

15 

13 


*CAC 

Access Time from CAS 


15 


20 


20 

ns 

8,15 

14 

fell CHI (R) 

^AStR) 

CAS Pulse Width in 

Read Cycle 

15 

75K 

20 

75K 

20 

75K 

ns 


15 

*CL1RH1(R) 

VtSHfR) 

RAS Hold Time (Read Cycle) 

15 


20 


20 


ns 


16 

WI2CL2 

^CS 

Read Command Setup Time 

0 

[ 


0 


0 


ns 


17 

t CH2WX 

'rch 

Read Command Hold Time 

Referenced to CAS 

0 


0 


0 


ns 

10 

18 

t RH2WX 

'rrh 

Read Command Hold Time 

Referenced to RAS 

0 


0 


0 


ns 

10 

19 

t CH2RL2 

^RP 

CAS to RAS Precharge Time 

5 


5 


5 


ns 


20 

t CH2QX 

l OFF 

Output Buffer 

Turn Off Delay 

0 

20 

0 

20 

0 

20 

ns 

11 
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AC Characteristics (Cont’d.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/L 

70/L 

80/L 

Unit 

Notes 


Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

21 

t CH2QV 

*0H 

Data Hold Time from CAS 

0 


0 


0 


ns 

11 

22 

WlWHI 

*WP 

Write Pulse Width 

10 


15 


15 


ns 


23 

*0-120-2 

*CP 

CAS Precharge Time 

10 


10 


10 


ns 


24 

WlAX 

*AR 

Column Address Hold Time 

from RAS 

50 


55 


60 


ns 


25 

feuCHIOAO 

t CAS(W) 

CAS Pulse Width in 

Write Cycle 

15 


20 


20 


ns 


26 

*CL1RH1(W) 

t RSH(W) 

RAS or CAS Hold Time 
in Write Cycle 

15 


20 


20 


ns 


27 

t RL1WH1 

*WCR 

Write Command Hold Time 

from RAS 

50 


55 


60 


ns 


28 

*WL1CL2 

*wcs 

Write Command Setup Time 

0 


0 


0 


ns 

12,13 

29 

*CL1WH1 

S/VCH 

Write Command Hold Time 

10 


15 


15 


ns 


30 

*DVWL2 

*DS 

Data In Setup Time 

0 


0 


0 


ns 

14 

31 

S/vhidx 

*DH 

Data In Hold Time 

15 


15 


15 


ns 

14 

32 

*rli dx 

tlHR 

Data In Hold Time 

Referenced to RAS 

50 


55 


60 


ns 


33 

t RL2RL2 

(RMW) 

*RWC 

Read-Modify-Write 

Cycle Time 

140 


155 


175 


ns 


34 

WlRHI 

(RMW) 

*rrw 

Read-Modify-Write Cycle 

RAS Pulse Width 

80 


95 


105 


ns 


35 

t RL1WL2 

t RWD 

RAS to WE Delay Time 
Read-Modify-Write Cycle 

60 


70 


80 


ns 

12 

36 

*01WL2 

l CWD 

CAS to WE Delay 

15 


20 


20 


ns 

12 

37 

*AVWL2 

l AWD 

Column Address to 

WE Delay 

30 


35 


40 


ns 

12 

38 

t CH2QV 

*cap 

Access Time from 

Column Precharge 


35 


40 


45 

ns 

15 

39 

*0202^) 

Vc 

Fast Page Mode Read or 

Write Cycle Time 

40 


45 


50 


ns 
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AC Characteristics (Cont’d.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/L 

70/L 

80/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

40 

*CL2CL2 

(RMW) 

VCM 

Fast Page Mode Read- 
Modify-Write Cycle Time 

60 


70 


75 


ns 


41 

WlRHI 

l RWL 

Write Command to RAS 

Lead Time 

15 


20 

■ 

20 


ns 


42 

WlCHI 

! cwl 

Write Command to CAS 

Lead Time 

15 


20 


20 


ns 


43 

^ 20-2 

Wc 

RAS to CAS Precharge Time 

10 


10 


10 


ns 


44 

l CL1RL2 

{ CSR 

CAS Setup Time 
CAS-before-RAS Refresh 

10 


10 


10 


ns 


45 

'rlichi 

*CHR 

CAS Hold Time 
CAS-before-RAS Cycle 

30 


30 


30 


ns 


46 

WlCHI 

*CSH 

CAS Hold Time 

60 


70 


80 


ns 


47 

V 

*r 

Transition Time 
(Rise and Fall) 

3 

50 

3 

50 

3 

50 

ns 

16 



*REF 

Refresh Interval 
(512 Cycles) 


8 


8 


8 

ms 

17 



^REF 

Refresh Interval 

V53C100FL only 

(512 Cycles, t RC =125 \is) 


64 


64 


64 

ms 

18 
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Notes: 

1 . I DD is dependent on output loading when the device output is selected. Specified l DD (max.) is measured with the 
output open. 

2. I DD is dependent upon the number of address transitions. Specified l DD (max.) is measured with a maximum of two 
transitions per address cycle in First Page Mode. 

3. Specified V |L (min.) is steady state operation. During transitions, V |L (min.) may undershoot to -1.0 V for periods not 
to exceed 20 ns. All AC parameters are measured with V |L (min.) > V gs and V |H (max.) < V DD . 

4. Operation within the t RAD (max.) limit ensures that t RAC (max.) can be met. t RAD (max.) is specified as a reference 
point only. If t RAD is greater than the specified t RAD (max.) limit, the access time is controlled by t CAA and t CAC . 

5. t RCD (max.) is specified for reference only. Operation within t RCD (max.) and t RAD (max.) limits ensure that t RAC (max.) 
and t CAA (max.) can be met. If t RCD is greater than the specified t RCD (max.), the access time is controlled by t CAA and 

^CAC‘ 

6. Assumes that t RAD <t RAD (max.). If t RAD is greater than t RAD (max.), t RAC will increase by the amount that t RAD exceeds 
t RAD (max.). 

7. Assumes that t RCD < t RCD (max.). If t RCD is greater than t RCD (max.) , tp AC will increase by the amount that t RCD exceeds 

^RCD ( m ^ x -)* 

8. Measured with a load equivalent to two TTL loads and 100 pF. 

9. Assumes that t RAD > t RAD (max.). 

1 0. Either t RRH or t RCH must be satisfied for a Read Cycle to occur. 

11. t 0FF and t^ define the time at which D QUT reaches an open circuit condition and are not referenced to the output 
voltage levels. 

12. W S’ W’W)’ l AWD and twD are not restrictiv e operating parameters. 

13. t wcs (min.) must be satisfied in an Early Write Cycle. 

14. t DS and t DH are referenced to the later occu ranee of CAS or WE. 

1 5. Access time is determined by the longer of t CAA , t CAC , or t CAp . 

16. ij is measured between V |H (min.) and V |L (max.). AC measurements assume ij = 5 ns. 

17. An initial 200 ps pause and 8 RAS-containing cycles are required when exiting an extended period of bias without 
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval. 

18. This is battery backup data retention mode under CAS-before-RAS refresh cycles. 
t RC = 125 ps (125 ps x 512 = 64 ms) 

t R AS = t RA S ( min -)^l^ 

Input voltages: RAS and CAS V (H > V DD - 0.2 V 

V IL c 0.2 v 

m v ,n >v dd-°- 2V 

All other inputs at stable V |H or V |L 
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Waveforms of Fast Page Mode Write Cycle 
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Functional Description 

The V53C100F is a CMOS dynamic RAM 
optimized for high data bandwidth, low power 
applications. It is functionally similar to a traditional 
dynamic RAM. The V53C100F reads and writes 
data by multiplexing a 20-bit address into a 1 0-bit row 
and a 1 0-bit column address. The ro w add ress is 
latched by the Row Address Strobe (RAS). The 
column address flows through an internal address 
buffer and is latched by the Column Address Strobe 
(CAS). Because access time is primarily dependent 
on a valid c olumn address rather than the pr ecise 
ti me tha t the CAS edge occurs, the delay from RAS 
to CAS has little effect on the access time. 

Memory Cycle 

A memory cycle is initiated by bringing RAS low. 
Any memory cycle, once initiated, must not be ended 
or aborted before the minimum t RAS time has expired. 
This ensures proper device operation and data 
integrity. A new cycle must not be initiated until the 
minimum precharge time t RP /t Cp has elapsed. 

Read Cycle 

A Read cycle is performed by holdin g the Write 
Enable (WE) signal high during a RAS/CAS 
operation. The column address must be held for a 
minimum time specified by t AR . Data Out becomes 
valid only when t RAC , t CAA and t CAC are all satisfied. 
As a result, the access time is dependent on the 
timing relationships between t RAC , t CAA and t CAC . For 
example, the access time is limited by t CAA when t RAC 
(min.) and t CAC (min.) are both satisfied. 

Write Cycle 

A Write cy cle is performed by taking WE and CAS 
low during a RAS operation. The column address is 
latch ed by CAS. The write can be WE controll ed or 
CAS controlled depending on whether WE or CAS 
falls later. Consequently, the i npu t d ata m ust be valid 
at or before the fal ling e dge of WE or CAS, whichever 
occurs last. In a CAS-controlled Write Cy cle w hen 
the leading edge of WE occurs prior to the CAS low 
transition, the output (D 0UT ) pin will be in the High-Z 
state at the b eginn in g of th e Write function. Ending 
the Write with RAS or CAS will maintain the output in 
the High-Z state. 


Refresh Cycle 

To retain data, 512 Refresh Cycles are required in 
each 8 ms period. There are two ways to Refresh the 
memory: 

1. By selecting all 512 address combinations of 
AO through A8 each 8 ms, a refresh of all rows is 
co mplet ed. Any Read, Write, Read-Modify-Write 
or RAS-only cycle refreshes the addressed row. 

2. Using a CAS-before-RAS Refresh Cycle. If CAS 
makes a transition from lo w to h igh t o low a fter the 
previ ous cycle and before RAS falls, CAS-before- 
RAS refresh is activated. The V53C1 OOF will use 
the output of an internal 9-bit counter as the 
source of row addresses and ignore external 
address inputs. 

CAS-before-RAS is a “refresh-only” mode and no 
data access or device selection is allowed. Thus, 
D qut will remain in the High-Z state during the cycle. 

A CAS-before-RAS counter test mode is provided 
to ensure reliable operation of the internal refresh 
counter. The user can use the counter test mode to 
write consecutive data patterns (512 Write cycles) 
and then verify the written data by applying 512 
consecutive Read cycles. In this mode, the 
V53C100F ignores external row/column addresses 
and takes the output from the internal 
counter instead. 

Data Retention Mode 

The V53C1 OOF offers a CM OS st andby mode that 
is entered by causing the RAS clock to swing 
between a valid V, L and a n “extra high” V, H within 0.2 
V of V DD . While the RAS clock is at the “extra high” 
level, the V53C1 OOF power consumption is reduced 
to the low l DD6 level. Overall l DD consumption when 
operating in this mode can be calculated as follows: 

(t R c) X ('dDI^ + (*RX -t Rc) X ^DD6^ 


Where t RC = Refresh Cycle Time 
t RX = Refresh Interval / 512 
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Fast Page Mode Operation 

Fast Page Mode operation permits all 1024 
columns within a selected row of the device to be 
rando mly accessed at a high data rate. Main taining 
RAS low while performing successive CAS cycles 
retains the row address internally and eliminates the 
need to reapply it for each cycle. The column 
address b uffer a cts as a transparent or flow-through 
latch while CAS is high. 

Thus, access begins at the occurance of a valid 
colum n address rather than at the falling edge of 
CAS, e limin ating t ASC and ij from the critical timing 
path. CAS latches the address into the column 
address buffer and acts as on output enable. 

During Fast Page Mode operation, Read, Write, 
Read-Modify-Write, or Read-Write-Read cycles are 
possible at random addresses within a row. 
Following the initial entry cycle into Fast Page Mode, 
access is t CAA or t CAp controlled. If th e col umn 
address is valid prior to the rising edge of CA S, the 
access time is determined by the by the CAS rising 
edge. If t he col umn address is valid after the rising 
edge of CAS, the access is timed from the 
occurrance of the valid address and is spec ified by 
t CAA . In both cases, the falling edge of CAS latches 
the address and enables the output. 

Fast Page Mode provides a sustained data rate of 
over 25 MHz for applications that require high data 
rates like bit-mapped graphics or high-speed signal 
processing. The following equation can be used to 
calculate the data rate: 

1,024 

Data Rate = 

W + ^ *^3 x W 

Data Output Operation 

The V53C100F Data Output pin (D 0UT ) has a 
three- state capability and is controlled by CAS. 
When CAS is high(> V, H ), the output is in the High-Z 
state. Table 1 summarizes the D OUT states possible 
for various memory cycles. 


Power On 

After application of the V DD an initial pause of 200 
ills is required followed by a minimum of 8 
initialization cycl es (any combination of cycles 
containing a RAS clock). Eight initialization cycles 
are required after extended periods of bias without 
clocks (greater than the Refresh Interval). During 
power on, the V DD current requirement o f the 
V53 C100 F i s dep endent on the input levels of RAS 
and CAS. If RAS is Low during power on, the device 
will go into an active cycle and l DD wil l exhi bit cu rrent 
transients. It is recommended that RAS and CAS 
track with V DD or be held at a valid V |H during power 
on to avoid current surges. 


Table 1. V53C100F Data Output 

Operation for Various Cycle Types 


Cycle Type 

^OUT 

Read Cycles 

Data from Addressed 
Memory Cell 

CAS-Controlled Write 
Cycle (Early Write) 

High-Z 

WE-Controlled Write 

Cycle (Late Write) 

Active, not valid 

Read-Modify-Write 

Cycles 

Data from Addressed 
Memory Cell 

Fast Page Mode Read 
Cycle 

Data from Addressed 
Memory Cell 

Fast Page Mode Write 
Cycle (Early Write) 

High-Z 

Fast Page Mode Read- 
Modify-Write Cycle 

Data from Addressed 
Memory Cell 

RAS-only Refresh 

High-Z 

CAS-before-RAS 

Refresh Cycle 

Data remains as in 
previous cycle 

CAS-only Cycles 

High-Z 
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ULTRA-HIGH PERFORMANCE 
LOW POWER 1M XI BIT 
FAST PAGE MODE CMOS DYNAMIC RAM 


HIGH PERFORMANCE V53C100H 

45/45L 

50/50L 

55/55L 

60/60L 

Max. RAS Access Time, (t RAC ) 

45 ns 

50 ns 

55 ns 

60 ns 

Max. Column Address Access Time, (t CAA ) 

22 ns 

24 ns 

28 ns 

30 ns 

Max. CAS Access Time, (t CAC ) 

12 ns 

12 ns 

15 ns 

15 ns 

Min. Fast Page Mode Cycle Time, (t pc ) 

25 ns 

28 ns 

38 ns 

40 ns 

Min. Read-Write Cycle Time, (t RC ) 

90 ns 

100 ns 

110 ns 

120 ns 


LOW POWER V53C100HL 

45L 

50L 

55L 

60 L 

Max. CMOS Standby Current, (l DD6 ) 

150 nA 

150jxA 

150 nA 

150 jiA 


Features 

m 1M x 1 -bit organization 

■ RAS Access time: 45, 50, 55, 60 ns 

■ Low power dissipation 

• V53C1 00H-60 

— Operating Current - 85 mA max. 

— TTL Standby Current - 2.0 mA max. 

■ Low CMOS Standby Current 

• V53C100H- 1.0 mA max. 

• V53C100HL- 0.15 mA max. 

■ Low Battery Back-up Current 

• V53C1 00HL - 200mA max. 

■ Read- Modify -Write, RAS-Only Refresh, CAS- 
before-RAS Refresh capability 

■ Fast Page Mode operation for a sustained data 
rate greater than 40 MHz 

■ Refresh Interval 

• V53C100H- 512 cycles/8 ms 

• V53C100HL- 51 2 cycles/ 64ms 

■ Available in 18 pin Plastic DIP and 26/20 pin 
SOJ packages 

Description 

The V53C1 00H is a high speed 1 ,048,576 x 1 bit 
CMOS dynamic random access memory. 

Device Usage Chart 


Fabricated with Mosel-Vitelic’s VICMOS III 
technology, the V53C1 00H offers a combination of 
features: Fast Page Mode for high data bandwidth, 
fast usable speed, CMOS standby current and, on 
request, extended refresh for very low data retention 
power (V53C100HL). 

All inputs and outputs are TTL compatible. Input 
and output capacitances are significantly lowered to 
allow increased system performance. Fast Page 
Mode operation allows random or sequential access 
of up to 1 024 bits within a row with cycle tim es as 
short as 25 ns. Because of static circuitry, the CAS 
clock is not in the critical timing path. The flow- 
through column address latches allow address 
pipelining while relaxing many critical timing 
requirements for fast usable speed. These features 
make the V53C1 00H ideally suited for cache based 
mainframe and mini computers, graphics, digital 
signal processing and high performance 
microprocessor systems. 

The V53C1 00HL offers a maximum data retention 
power of 1 .1 mW when o perat ing in C MOS standby 
mode and performing CAS-before-RA S ref resh 
cycles. This mode is entered by holding RAS at a 
voltage greater than V DD -0.2 when it is inactive. 


Operating 

Temperature 

Range 

Package Outline 

Access Time (ns) 

Power 

Temperature 

Mark 

P 

K 

45 

50 

55 

60 

Low 

Std. 

0°C to 70°C 

• 

• 

• 

• 

• 

• 

• 

• 

Blank 


V53C100H Rev. 03 February 1993 
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V 5 3 C 1 0 0 H 


h -1 

FAMILY 


Description 

Pkg . j 

Pin Count 

Plastic DIP 

P 

18 

SOJ 

K 

26/20 


DEVICE PKG 


P (PLASTIC DIP) 
K (SOJ) 





SPEED 

(*RAC) 


| TEMP. 

PWR. L_ BLANK (0°C to 70°C) 
|— BLANK (NORMAL) 

' — L (LOW POWER) 


— 45 (45 ns) 

— 50 (50 ns) 

— 55 (55 ns) 
60 (60 ns) 


18 Lead Plastic DIP 
PIN CONFIGURATION 
Top View 


26/20 Lead SOJ Package 
PIN CONFIGURATION 
Top View 


Din 

WE 

RAS 

NC 

Ao 

Ai 

A 2 

a 3 

vdd 



Pin Names 


VA, 

Address Inputs 

RAS 

Row Address Strobe 

CAS 

Column Address Strobe 

WE 

Write Enable 

°, N 

Data Input 

D out 

Data Output 

V DD 

+5V Supply 

V SS 

0V Supply 

NC 

No Connect 



26 □ V SS 

25 U Dqut 
24 □ CAS 
23 □ NC 
□ Ag 


2 


Absolute Maximum Ratings* 

Ambient Temperature 

Under Bias -10°C to +80°C 

Storage Temperature (plastic) ....-55°C to +125°C 

Voltage Relative to V ss -1 .0 V to +7.0 V 

Data Out Current 50 mA 

Power Dissipation 1 .0 W 

*Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 


Capacitance* 

T a = 25°C, V DD = 5 V ±1 0%, V ss = 0 V 


Symbol 

Parameter 

Typ. 

Max. 

Unit 

C IN1 

Address 

3 

4 

PF 

C IN2 

RAS, CAS, WE 

4 

5 

PF 

C OUT 

I/O 

5 

7 

PF 


*Note: Capacitance is sampled and not 1 00% tested 
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Block Diagram 


1M x 1 
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DC and Operating Characteristics 

T a = 0°C to 70°C, V DD = 5 V ±10%, V ss = 0 V, unless otherwise specified. 


Symbol 

Parameter 

Access 

Time 

V53C100H 

V53C100HL 

Unit 

Test Conditions 

Notes 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

'l, 

Input Leakage Current 
(any input pin) 


-10 


10 

-10 


10 

txA 

V SS - V IN - V DD 


'lo 

Output Leakage Current 
(for High-Z State) 


-10 


10 

-10 


10 

HA 

V SS ~ D OUT ~ V DD 
RAS.CAS at V |H 


'ddi 

V DD Supply Current, 
Operating 

45 



110 



110 

mA 

*RC = *RC ^ min ^ 

1,2 

50 



100 



100 

55 



90 



90 

60 



85 



85 

*DD2 

V DD Supply Current, 

TTL Standby 




2.0 



2.0 

mA 

RAS.CAS at V |H 
other inputs > V gg 


*003 

V pD Supply Current, 
RAS-Only Refresh 

45 



110 



110 

mA 

l RC = t RC ^ min ^ 

2 

50 



100 



100 

55 



90 



90 

60 



85 

I 


85 

'dD4 

V pD Supply Current, 

Fast Page Mode 
Operation 

45 



100 



100 

mA 

Minimum Cycle 

1,2 

50 



90 



90 

55 



85 



85 

60 



80 



80 

*005 

V DD Supply Current, 
Standby, Output Enabled 

... . i 




2.0 



2.0 

| 

mA 

ras=v, h ,cas=v 1l 

other inputs > V gg 

1 

! DD6 

V pD Supply Current, 
CMOS Standby 




1.0 



0.15 

j 

mA 

RAS>V dd -0.2V, 

CAS>V dd -0.2V, 

All other inputs>V gg 


! DD7 

Battery Backup 

Data Retention Current 
(V53C100HL Only) 




N.A. 



0.2 

mA 

CAS-Before-RAS 
Refresh cycle 
t RC = 125 \is 

CMOS clock levels 

18 

V ,L 

Input Low Voltage 


- 1 


0.8 

-1 


0.8 

V 


3 

V ,H 

Input High Voltage 


2.4 


V DD 

+1 

2.4 

j 

i 


V DD 

+1 

V 


3 

o 

> 

Output Low Voltage 




0.4 

j 


0.4 

V 

l 0L = 4.2 mA 


X 

o 

> 

Output High Voltage 


2.4 



2 - 4 



V 

l 0H = -5m A 
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AC Characteristics 

T a = 0°C to 70°C, V DD = 5 V ±10%, V ss = 0 V, unless otherwise noted 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

45/L 

50/L 

55/L 

60/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

1 

WlRHI 

l RAS 

RAS Pulse Width 

45 

75K 

50 

75K 

55 

75K 

60 

75K 

ns 


2 

l RL2RL2 

l RC 

Read or Write Cycle Time 

90 


100 


110 


120 


ns 


3 

t RH2RL2 

*RP 

RAS Precharge Time 

35 


40 


45 


50 


ns 


4 

UvRL2 

UsR 

Row Address Setup Time 

0 


0 


0 


0 


ns 


5 

l RL1AX 

l RAH 

Row Address Hold Time 

8 


9 


10 


10 


ns 


6 

Uvrhi 

l CAR 

Column Address to RAS 

Setup Time 

22 


24 


28 


30 


ns 


7 

VlLlAV 

l RAD 

RAS to Column Address 

Delay Time 

13 

23 

14 

26 

15 

27 

15 

30 

ns 

4 

8 

UvCl^ 

Use 

Column Address Setup Time 

, 

0 


0 


0 


0 


ns 


9 

'cLIAX 

^AH 

Column Address Hold Time 

6 


7 


10 


10 


ns 


10 

UuCLI 

l RCD 

RAS to CAS Delay 

18 

31 

19 

36 

20 

40 

20 

45 

ns 

5 

11 

WlQV 

l RAC 

Access Time from RAS 


45 


50 


55 


60 

ns 

6,7,8 

12 

*AVQV 

l CAA 

Access Time from Column 

Address 


22 


24 


28 


30 

ns 

8,9 

13 

'cLIQV 

^AC 

Access Time from CAS 


12 


12 


15 


15 

ns 

8,15 

14 

*0-1 CHI (R) 

t CAS(R) 

CAS Pulse Width in 

Read Cycle 

12 


12 


15 ' 


15 


ns 


15 

l CL1 RH1 (R) 

t RSH(R) 

RAS Hold Time (Read Cycle) 

14 


14 


15 


15 


ns 


16 

t WH2CL2 

*RCS 

Read Command Setup Time 

0 


o 


0 


0 


ns 


17 

t CH2WX 

*RCH 

Read Command Hold Time 

Referenced to CAS 

0 

1 

0 


0 


0 


ns 

10 

18 

t RH2WX 

Urh 

Read Command Hold Time 

Referenced to RAS 

0 


0 


0 


0 


ns 

10 

19 

t CH2RL2 

*CRP 

CAS to RAS Precharge Time 

4 


4 


5 


5 


ns 


20 

t CH2QX 

l OFF 

Output Buffer 

Turn Off Delay 

0 

8 

0 

8 

0 

10 

0 

10 

ns 

11 
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AC Characteristics (Cont’d.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

45/L 

50/L 

55/L 

60/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

21 

t CH2QV 


Data Hold Time from CAS 

0 


0 


0 


0 


ns 

11 

22 

WlWHI 

*WP 

Write Pulse Width 

6 


7 


10 


10 


ns 


23 

t CH2CL2 

{ CP 

CAS Precharge Time 

7 


8 


10 


10 


ns 


24 

WlAX 

*AR 

Column Address Hold Time 

from RAS 

30 


35 


45 


50 


ns 


25 

^LICHIfW] 

t CAS(W) 

CAS Pulse Width in 

Write Cycle 

12 


12 


15 


15 


ns 


26 

tuRHIfW) 

t RSH(W) 

RAS or CAS Hold Time 
in Write Cycle 

14 


14 


15 


15 


ns 


27 

WlWHI 

V/CR 

Write Command Hold Time 

from RAS 

30 


35 


45 


50 


ns 


28 

V/LICL^ 

Ws 

Write Command Setup Time 

0 


0 


0 


0 


ns 

12,13 

29 

feLlWHI 

Wh 

Write Command Hold Time 

6 


7 


10 


10 


ns 


30 

t DVWL2 

'ds 

Data In Setup Time 

0 


0 


0 


0 


ns 

14 

31 

Wiidx 

l DH 

Data In Hold Time 

6 


7 


10 


10 


ns 

14 

32 

WlDX 

^HR 

Data In Hold Time 

Referenced to RAS 

30 


35 


45 

.. - 

50 


ns 


33 

t RL2RL2 

(RMW) 

{ R\NC 

Read-Modify-Write 

Cycle Time 

110 


120 


130 


140 


ns 


34 

WlRHI 

(RMW) 

*RRW 

Read-Modify-Write Cycle 

RAS Pulse Width 

65 


70 


75 


80 


ns 


35 

t RL1WL2 

Wd 

RAS to WE Delay Time 
Read-Modify-Write Cycle 

45 


50 


55 


60 


ns 

12 

36 

tcLIWl^ 

l CWD 

CAS to WE Delay 

14 


14 


15 


15 


ns 

12 

37 

^AVWL2 

*AWD 

Column Address to 

WE Delay 

22 


24 


28 


30 


ns 

12 

38 

t CH2QV 

*CAP 

Access Time from 

Column Precharge 


24 


26 


32 


34 

ns 

15 

39 

t CL2CL2(R) 

Vc 

Fast Page Mode Read or 
Write Cycle Time 

25 


28 


38 


40 


ns 
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AC Characteristics (Cont’d.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

45/L 

50/L 

55/L 

60/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

40 

*0.2012 

(RMW) 

*PCM 

Fast Page Mode Read- 
Modify-Write Cycle Time 

52 


54 


58 


60 


ns 


41 

*WL1RH1 

*RWL 

Write Command to RAS 

Lead Time 

14 


14 


15 


15 


ns 


42 

WlCHI 

*CWL 

Write Command to CAS 

Lead Time 

14 


14 


15 


15 


ns 


43 

t RH2CL2 

*RPC 

RAS to CAS Precharge Time 

0 


0 


0 


0 


ns 


44 

*0.1 RL2 

*CSR 

CAS Setup Time 
CAS-before-RAS Refresh 

10 


10 


10 


10 


ns 


45 

t RL1CH1 

*CHR 

CAS Hold Time 
CAS-before-RAS Cycle 

12 


12 


15 


15 


ns 


46 

'rlichi 

*CSH 

CAS Hold Time 

45 


50 


55 


60 


ns 


47 


*r 

Transition Time 
(Rise and Fall) 

3 

50 

3 

50 

3 

50 

3 

50 

ns 

16 



*REF 

Refresh Interval 
(512 Cycles) 


8 


8 


8 


8 

ms 

17 



*REF 

Refresh Interval 

V53C1 OOHL Only 
(512 cycles, t R =125 *is) 


64 


64 


64 


64 

ms 

17, 18 
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Notes: 

1 . I DD is dependent on output loading when the device output is selected. Specified l DD (max.) is measured with the 
output open. 

2. I DD is dependent upon the number of address transitions. Specified l DD (max.) is measured with a maximum of two 
transitions per address cycle in First Page Mode. 

3. Specified V, L (min.) is steady state operation. During transitions, V )L (min.) may undershoot to -1 .0 V for periods not 
to exceed 20 ns. All AC parameters are measured with V |L (min.) > V ss and V |H (max.) < V DD . 

4. Operation within the t RAD (max.) limit ensures that t RAC (max.) can be met. t RAD (max.) is specified as a reference 
point only. If t RAD is greater than the specified t RAD (max.) limit, the access time is controlled by t CAA and t CAC . 

5. t RCD (max.) is specified for reference only. Operation within t RCD (max.) and t RAD (max.) limits ensure that t RAC (max.) 
and t CAA (max.) can be met. If t RCD is greater than the specified t RCD (max.), the access time is controlled by t CAA and 
^ac- 

6. Assumes that t RAD < t RAD (max.). If t RAD is greater than t RAD (max.), t RAC will increase by the amount that t RAD exceeds 

W max ->- 

7. Assumes that t RCD < t RCD (max.). If t RCD is greater than t RCD (max.), tp^ will increase by the amount that t RCD exceeds 
t RC c (max-)- 

8. Measured with a load equivalent to two TTL loads and 100 pF. 

9. Assumes that t RAD > t RAD (max.). 

1 0. Either t RRH or t RCH must be satisfied for a Read Cycle to occur. 

11. t QFF and t^ define the time at which D QUT reaches an open circuit condition and are not referenced to the output 
voltage levels. 

12. t^g, t WHC , t RWD , t AWD and t CWD are not restrictive operating parameters. 

13. t wcs (min.) must be satisfied in an Early Write Cycle. 

1 4. t DS and t DH are referenced to the later occu ranee of CAS or WE. 

1 5. Access time is determined by the longer of t CAA , t CAC , or t CAp . 

16. tj is measured between V |H (min.) and V |L (max.). AC measurements assume t,. = 5 ns. 

17. An initial 200 ps pause and 8 RAS-containing cycles are required when exiting an extended period of bias without 
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval. 

18. This is battery backup data retention mode under CAS-before-RAS refresh cycles. 
t RC = 125 ps (125 ps x 512 = 64ms) 

( RAS - { RAS (min) to 1 US 

Input voltages : RAS and CAS V, H > V DD - 0.2 V 

V |L < 0.2 V 

■WEandOE" V |N >V DD -0.2V 
All other inputs at stable V |H or V |L 





















MOSEL- VITELIC 


V53C100H 


Waveforms of Read-Modify-Write Cycle 



Waveforms of Fast Page Mode Read-Modify-Write Cycle 

t RAS (1) — 11 


RAS 


*CRP(19)-*1 
tRCD(IO) — 


J 


A -A« V|H — 
A 0 A 8 V|l _ 


F 


\ 




h 

3WI 
h*-' < ASC (8) 


'CAH (9) 


t RWU411-H 


r 




t CWL(42) h 




1 *RP (3) 


* CAH (9) 




t CP(23) 


WE 


V,H- 
V|l “ 


Din 


Dout \ 



v ih — WyVYYS 
v,L - vwA AA/: 
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Waveforms of CAS-before-RAS Refresh Cycle) 



Waveforms of Hidden Refresh Cycle (Read) 
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Waveforms of CAS-Before-RAS Refresh Counter Test Cycle 
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Functional Description 

The V53C100H is a CMOS dynamic RAM 
optimized for high data bandwidth, low power 
applications. It is functionally similar to a traditional 
dynamic RAM. The V53C100H reads and writes 
data by multiplexing a 20-bit address into a 1 0-bit row 
and a 1 0-bit column address. The ro w add ress is 
latched by the Row Address Strobe (RAS). The 
column address flows through an internal address 
buffer and is latched by the Column Address Strobe 
(CAS). Because access time is primarily dependent 
on a valid c olumn address rather than the pr esice 
ti me tha t the CAS edge occurs, the delay from RAS 
to CAS has little effect on the access time. 

Memory Cycle 

A memory cycle is initiated by bringing RAS low. 
Any memory cycle, once initiated, must not be ended 
or aborted before the minimum t RAS time has expired. 
This ensures proper device operation and data 
integrity. A new cycle must not be initiated until the 
minimum precharge time t RP /t Cp has elapsed. 

Read Cycle 

A Read cycle is performed by holdin g the Write 
Enable (WE) signal high during a RAS/CAS 
operation. The column address must be held for a 
minimum time specified by t AR . Data Out becomes 
valid only when t RAC , t CAA and t CAC are all satisfied. 
As a result, the access time is dependent on the 
timing relationships between t RAC , t CAA and t CAC . For 
example, the access time is limited by t CAA when t RAC 
(min.) and t CAC (min.) are both satisfied. 

Write Cycle 

A Write cy cle is performed by taking WE and CAS 
low during a RAS operation. The column address is 
latch ed by CAS. The write can be WE controll ed or 
CAS controlled depending on whether WE or CAS 
falls later. Consequently, the i npu t d ata m ust be valid 
at or before the fal ling e dge of WE or CAS, whichever 
occurs last. In a CAS-controlled Write Cy cle w hen 
the leading edge of WE occurs prior to the CAS low 
transition, the output (D OUT ) pin will be in the High-Z 
state at the b eginn in g of th e Write function. Ending 
the Write with RAS or CAS will maintain the output in 
the High-Z state. 


Refresh Cycle 

To retain data, 512 Refresh Cycles are required in 
each 8 ms period. There are two ways to Refresh the 
memory: 

1. By selecting all 512 address combinations of 
AO through A8 each 8 ms, a refresh of all rows is 
co mplet ed. Any Read, Write, Read-Modify-Write 
or RAS-only cycle refreshes the addressed row. 

2. Using a CAS-before-RAS Refresh Cycle. If CAS 
makes a transition from lo w to h igh t o low a fter the 
previ ous cycle and before RAS falls, CAS-before- 
RAS refresh is activated. The V53C1 00H will use 
the output of an internal 9-bit counter as the 
source of row addresses and ignore external 
address inputs. 

CAS-before-RAS is a “refresh-only” mode and no 
data access or device selection is allowed. Thus, 
D qut will remain in the High-Z state during the cycle. 

A CAS-before-RAS counter test mode is provided 
to ensure reliable operation of the internal refresh 
counter. The user can use the counter test mode to 
write consecutive data patterns (512 Write cycles) 
and then verify the written data by applying 512 
consecutive Read cycles. In this mode, the 
V53C100H ignores external row/column addresses 
and takes the output from the internal 
counter instead. 

Data Retention Mode 

The V53C1 00H offers a CM OS st andby mode that 
is entered by causing the RAS clock to swing 
between a valid V, L and a n “extra high” V |H within 0.2 
V of V DD . While the RAS clock is at the “extra high” 
level, the V53C1 00H power consumption is reduced 
to the low l DD6 level. Overall l DD consumption when 
operating in this mode can be calculated as follows: 

(t RC ) X (l DD1 ) + (^rx^rc) X ^DD6^ 


Where t RC = Refresh Cycle Time 
t RX = Refresh Interval/ 512 
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Fast Page Mode Operation 

Fast Page Mode operation permits all 1024 
columns within a selected row of the device to be 
rando mly accessed at a high data rate. Maintaining 
RAS low while performing successive CAS cycles 
retains the row address internally and eliminates the 
need to reapply it for each cycle. The column address 
buffe r acts as a transparent or flow-through latch 
while CAS is high. 

Thus, access begins at the occurance of a valid 
colum n address rather than at the falling edge of 
CAS, e limin ating t ASC and ij from the critical timing 
path. CAS latches the address into the column 
address buffer and acts as on output enable. 

During Fast Page Mode operation, Read, Write, 
Read-Modify-Write, or Read-Write-Read cycles are 
possible at random addresses within a row. 
Following the initial entry cycle into Fast Page Mode, 
access is t CAA or t CAp controlled. If th e col umn 
address is valid prior to the rising edge of CA S, the 
access time is determined by the by the CAS rising 
edge. If t he col umn address is valid after the rising 
edge of CAS, the access is timed from the 
occurrance of the valid address and is spec ified by 
t CAA . In both cases, the falling edge of CAS latches 
the address and enables the output. 

Fast Page Mode provides a sustained data rate of 
40 MHz for applications that require high data rates 
like bit-mapped graphics or high-speed signal 
processing. The following equation can be used to 
calculate the data rate: 

1,024 

Data Rate = 

*rc + ^ x Vc 

Data Output Operation 

The V53C100H Data Output pin (D 0UT ) has a 
three- state capability and is controlled by CAS. 
When CAS is high(> V |H ), the output is in the High-Z 
state. Table 1 summarizes the D QUT states possible 
for various memory cycles. 


Power On 

After application of the V DD an initial pause of 200 
ps is required followed by a minimum of 8 
initialization cycl es (any combination of cycles 
containing a RAS clock). Eight initialization cycles 
are required after extended periods of bias without 
clocks (greater than the Refresh Interval). 

During power on, the V DD current requirement of 
the V 53C 100H is depe ndent on the input levels of 
RAS and CAS. If RAS is Low during power on, the 
device will go into an active cycle and l DD will ex hibit 
curre nt transients. It is recommended that RAS and 
CAS track with V DD or be held at a valid V |H during 
power on to avoid current surges. 


Table 1. V53C100H Data Output 

Operation for Various Cycle Types 


Cycle Type 

d out state 

Read Cycles 

Data from Addressed 
Memory Cell 

CAS-Controlled Write 
Cycle (Early Write) 

High-Z 

WE-Controlled Write 

Cycle (Late Write) 

Active, not valid 

Read-Modify-Write 

Cycles 

Data from Addressed 
Memory Cell 

Fast Page Mode Read 
Cycle 

Data from Addressed 
Memory Cell 

Fast Page Mode Write 
Cycle (Early Write) 

High-Z 

Fast Page Mode Read- 
Modify-Write Cycle 

Data from Addressed 
Memory Cell 

RAS-only Refresh 

High-Z 

CA$-before-RA$ 

Refresh Cycle 

Data remains as in 
previous cycle 

CAS-only Cycles 

High-Z 
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HIGH PERFORMANCE, 3.3 VOLT 
1MX 1 BIT FAST PAGE MODE 
CMOS DYNAMIC RAM 


HIGH PERFORMANCE V53C100N 

60/60L 

70/70L 

80/80L 

Max. RAS Access Time, (t RAC ) 

60 ns 

70 ns 

80 ns 

Max. Column Address Access Time, (t CAA ) 

35 ns 

40 ns 

45 ns 

Max. CAS Access Time, (t CAC ) 

20 ns 

25 ns 

25 ns 

Min. Fast Page Mode Cycle Time, (t pc ) 

45 ns 

50 ns 

55 ns 

Min. Read-Write Cycle Time, (t RC ) 

120 ns 

1 30 ns 

150 ns 


LOW POWER V53C100NL 

60L 

70L 

80L 

Max. CMOS Standby Current, 0 DD6 ) 

40 pA 

40 jiA 

40 pA 


Features 

■ 1 M x 1-bit organization 

■ Low power dissipation for V53C1 00N-80 

• Operating Current - 35 mA max. 

• TTL Standby Current - 1 .0 mA max. 

■ Low CMOS Standby Current 

• V53C1 00N - 400jnA max. 

• V53C1 00NL — 40nA max. 

■ Read-Modify-Write, RAS-Only Refresh, CAS- 
before-RAS Refresh capability 

■ Common I/O capability 

■ Refresh Interval 

• V53C1 00N - 51 2 cycles/8ms 

• V53C1 00NL - 51 2 cycles/64ms 

■ Fast Page Mode operation for a sustained data 
rate greater than 25 MHz 

■ Standard packages are 1 8 pin Plastic DIP and 
26/20 pin SOJ 

■ Low Battery Back-up Current 

• V53C1 00NL — 1 50 juA max. 


Description 

The V53C100N is a high speed 1 ,048,576 x 1 bit 
CMOS dynamic random access memory. 
Fabricated with MOSEL-Vitelic’s VICMOS IV 
technology, the V53C100N offers a combination of 
features: Fast Page Mode for high data bandwidth, 
fast usable speed, CMOS standby current and, on 
request, extended refresh for very low data retention 
power. 

All inputs and outputs are TTL compatible. Input 
and output capacitances are significantly lowered to 
allow increased system performance. Fast Page 
Mode operation allows random or sequential access 
of up to 1 024 bits within a row with cycle tim es as 
short as 45 ns. Because of static circuitry, the CAS 
clock is not in the critical timing path. The flow- 
through column address latches allow address 
pipelining while relaxing many critical timing 
requirements for fast usable speed. These features 
make the V53C1 00N ideally suited for cache based 
mainframe and mini computers, graphics, digital 
signal processing and high performance 
microprocessor systems. 

The V53C1 00NL offers a maximum data retention 
power of 0.8 mW when o perat ing in C MOS standby 
mode and performing CAS-before-RAS refresh 
cycles. 


Device Usage Chart 


Operating 

Temperature 

Range 

Package Outline 

Access Time (ns) 

Power 

Temperature 

Mark 

P 

K 

60 

70 

80 

Low 

Std. 

0°C to 70°C 

• 

• 

• 

• 

• 

• 

• 

Blank 


V53C100N Rev. 01 June 1992 
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V 5 3 C 1 0 0 N 




DEVICE PKG 


P (PLASTIC DIP) 
K (SOJ) 





SPEED 

(tRAC) 


I TEMP. 

PWR. 1— BLANK (0°C to 70°C) 

t BLANK (NORMAL) 

L (LOW POWER) 


60 (60 ns) 
70 (70 ns) 
80 (80 ns) 


18 Lead Plastic DIP 
PIN CONFIGURATION 
Top View 


d,n E 

7^ 

18 

□ Vss 

WE E 

2 

17 

H d out 

RAS E 

3 

16 

□ CAS 

NC E 

4 

15 

□ Ag 

Ao E 

5 

14 

□ A 8 

Ai E 

6 

13 

□ A 7 

A 2 E 

7 

12 

□ A 6 

a 3 E 

8 

11 

□ A 5 

VDD E 

9 

10 

□ A 4 


LOGIC SYMBOL 



Absolute Maximum Ratings* 


Ambient Temperature 

Under Bias -10°C to +80°C 

Storage Temperature (plastic) ....-55°C to +125°C 

Voltage Relative to V ss -1 .0 V to +6.0 V 

Voltage on V DD relative to V ss -1 .0 V to +6.0 V 

Data Out Current 50 mA 

Power Dissipation 1 .0 W 


*Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 


26/20 Lead SOJ Package 
PIN CONFIGURATION 
Top View 



Capacitance * 

T A = 25 ° C . V DD= 3 - 3V±10% ' V SS = 0V 


Symbol 

Parameter 

Typ. 

Max. 

Unit 

C IN1 

Address 

- 

6 

PF 

C IN2 

RAS, CAS, WE 

— 

7 

PF 

C OUT 

I/O 

- 

7 

PF 


‘Note: Capacitance is sampled and not 1 00% tested 
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Block Diagram 


RAS CLOCK 
GENERATOR 


CAS CLOCK 
GENERATOR 


WE CLOCK 
GENERATOR 


DATA I/O SELECT 


COLUMN DECODERS: 


SENSE AMPLIFIERS 


I/O 

BUFFER 
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DC and Operating Characteristics 

T a = 0°C to 70°C, V DD = 3.3 V ±10%, V gs = 0 V, unless otherwise specified. 


Symbol 

Parameter 

Access 

Time 

V53C100N 

V53C100NL 

Unit 

Test Conditions 

Notes 

Min. 

Max. 

Min. 

Max. 

•u 

Input Leakage Current 
(any input pin) 


-10 

10 

-10 

10 

HA 

V SS- V IN- V DD 


'lo 

Output Leakage Current 
(for High-Z State) 


-10 

10 

-10 

10 

HA 

V SS ~ P OUT - V DD 
RAS.CAS at V, H 


'ddi 

V DD Supply Current, 
Operating 

60 


45 


45 

mA 

l RC = l RC (m,n ^ 

1,2 

70 


40 


40 

80 


35 


35 

! DD2 

V QD Supply Current, 

TTL Standby 



1.0 


1.0 

mA 

RAS,CAS at V |H 
other inputs > V gg 


! DD3 

V DD Supply Current, 
RAS-Only Refresh 

60 


45 


45 

mA 

l RC = 

2 

70 


40 


40 

80 


35 


35 

! DD4 

V DD Supply Current, 

Fast Page Mode 

Operation 

60 


50 


50 

mA 

Minimum Cycle 

1,2 

70 


40 


40 

80 


35 


35 

W 

V DD Supply Current, 
Standby, Output Enabled 



2.0 


1.0 

mA 

ras=v |H ,cas=v il 

other inputs > V gs 

1 

! DD6 

Vp D Supply Current, 
CMOS Standby 



400 


40 

MA 

RAS>V dd - 0.2 V, 
CAS >V DD -0.2 V, 
other inputs > V gg 


W 

Battery Back-up Data 
Retention Current 
(V53C100NL only) 



N.A. 


0.15 

mA 

CAS before RAS 
Refresh Cycle 
t RC =125ns, t RAS <lMS 
CMOS Clock Levels 

1, 18 

V IL 

Input Low Voltage 
(all inputs) 


-1 

0.6 

-1 

0.6 

V 


3 

V ,H 

Input High Voltage 
(all inputs) 


2.2 

V DD 

+1 

2.2 

V DD 

+1 

V 


3 

V OL 

Output Low Voltage 



0.4 


0.4 

V 

Iq L = 4.2 mA 


X 

O 

> 

Output High Voltage 


2.4 


2.4 


V 

'oh = — 5 mA 
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AC Characteristics 

T a = 0°C to 70°C, V DD = 3.3 V ±1 0%, V gs = 0 V, unless otherwise noted 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/L 

70/L 

80/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

1 

tRLIRHI 

*RAS 

RAS Pulse Width 

60 

75K 

70 

75K 

80 

75K 

ns 


2 

t RL2RL 

UlC 

Read or Write Cycle Time 

120 


130 


150 


ns 


3 

t RH2RL2 

*RP 

RAS Precharge Time 

50 


50 


60 


ns 


4 

UvRL2 

UsR 

Row Address Setup Time 

0 


0 


0 


ns 


5 

IrLIAX 

Irah 

Row Address Hold Time 

15 


15 


15 


ns 


6 

Wrhi 

*CAR 

Column Address to RAS 

Setup Time 

35 


40 


45 


ns 


7 

UliAV 

*RAD 

RAS to Column Address 

Delay Time 

20 

25 

20 

30 

20 

35 

ns 

4 

8 

UvCL2 

Use 

Column Address Setup Time 

0 


0 


0 


ns 


9 

*0.1 AX 

tcAH 

Column Address Hold Time 

15 


15 


15 


ns 


10 

^RLICLI 

*RCD 

RAS to CAS Delay 

25 

40 

25 

45 

25 

55 

ns 

5 

11 

1 RL1QV 

Uac 

Access Time from RAS 


60 


70 


80 

ns 

6,7,8 

12 

UvQV 

Uaa 

Access Time from Column 

Address 


35 


40 


45 

ns 

8,9, 

15 

13 

*0.1 QV 

tCAC 

Access Time from CAS 


20 


25 


25 

ns 

8,15 

14 

kjHCHI(R) 

t CAS(R) 

CAS Pulse Width in 

Read Cycle 

20 

75K 

25 

75K 

25 

75K 

ns 


15 

tcLIRHI(R) 

tRSH(R) 

RAS Hold Time (Read Cycle) 



B 



B 

ns 


16 

^WH2CL2 

Ucs 

Read Command Setup Time 

0 

■ 

B 




ns 


17 

t CH2WX 

UCH 

Read Command Hold Time 

Referenced to CAS 

0 


0 


0 


ns 

10 

18 

t RH2WX 

Urh 

Read Command Hold Time 

Referenced to RAS 

0 


0 


0 


ns 

10 

19 

t CH2RL2 

tcRP 

CAS to RAS Precharge Time 

5 


5 


5 


ns 


20 

t CH2QX 

tOFF 

Output Buffer 

Turn Off Delay 

0 

20 

0 

20 

0 

20 

ns 

11 
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AC Characteristics (Cont’d.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/L 

70/L 

80/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

21 

*CH2QV 

*OH 

Data Hold Time from CAS 

0 


o 


0 


ns 

11 

22 

WlWHI 

*WP 

Write Pulse Width 

15 


15 


15 


ns 


23 

t CH2CL 2 

*CP 

CAS Precharge Time 

10 


10 


10 


ns 


24 

*RL1AX 

*AR 

Column Address Hold Time 

from RAS 

50 


55 


60 


ns 


25 

*0.1 CHI (W) 

*CAS(W) 

CAS Pulse Width in 

Write Cycle 

20 


25 


25 


ns 


26 

*CL1RH1(W) 

*RSH(W) 

RAS or CAS Hold Time 
in Write Cycle 

20 


25 


25 


ns 


27 

*RL1WH1 

*WCR 

Write Command Hold Time 

from RAS 

50 


55 


60 


ns 


28 

*WL1CL2 

*WCS 

Write Command Setup Time 

0 


0 


0 


ns 

12,13 

29 

*CL1WH1 

*WCH 

Write Command Hold Time 

15 


15 


15 


ns 


30 

*DVWL2 

*DS 

Data In Setup Time 

0 


0 


0 


ns 

14 

31 

*WH1DX 

*DH 

Data In Hold Time 

15 


15 


15 


ns 

14 

32 

*RL1DX 

*DHR 

Data In Hold Time 

Referenced to RAS 

50 


55 


60 


ns 


33 

*RL2RL2 

(RMW) 

*RWC 

Read-Modify-Write 

Cycle Time 

145 


160 


180 


ns 


34 

*RL1RH1 

(RMW) 

*RRW 

Read-Modify-Write Cycle 

RAS Pulse Width 

85 


100 


110 


ns 


35 

*RL1 WL2 

*RWD 

RAS to WE Delay Time 
Read-Modify-Write Cycle 

60 


70 


80 


ns 

12 

36 

*CL1WL2 

*CWD 

CAS to WE Delay 

20 


25 


25 


ns 

12 

37 

*AVWL2 

*AWD 

Column Address to 

WE Delay 

35 


40 


45 


ns 

12 

38 

*CH2QV 

*CAP 

Access Time from 

Column Precharge 


40 


45 


50 

ns 

15 

39 

*CL2CL2(R) 

*PC 

Fast Page Mode Read or 

Write Cycle Time 

45 


50 


55 


ns 
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AC Characteristics (Cont’d.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/L 

70/L 

80/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

40 

*0-20-2 

(RMW) 

*PCM 

Fast Page Mode Read- 
Modify-Write Cycle Time 

70 


80 


85 


ns 


41 

twLIRHI 

*RWL 

Write Command to RAS 

Lead Time 

20 


25 


25 


ns 


42 

twLICHI 

*CWL 

Write Command to CAS 

Lead Time 

20 


25 


25 


ns 


43 

*RH2CL2 

*RPC 

RAS to CAS Precharge Time 

10 


10 


10 


ns 


44 

*0.1 RL2 

*CSR 

CAS Setup Time 
CAS-before-RAS Refresh 

10 


10 


10 


ns 


45 

*RL1CH1 

*OHR 

CAS Hold Time 
CAS-before-RAS Cycle 

30 


30 


30 


ns 


46 

*RL10H1 

' 

*csh 

CAS Hold Time 

60 


70 


80 


ns 


47 

*T 

tl 

Transition Time 
(Rise and Fall) 

3 

I 

50 

j 

3 

50 

3 

50 

ns 

16 



^REF 

Refresh Interval 
(512 Cycles) 


8 


8 


8 

ms 

17 



^REF 

Refresh Interval 

V53C100NL only 
(512 Cycles, t RC = 125 ^is) 


64 


64 


64 

ms 

18 
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Notes: 

1 . I DD is dependent on output loading when the device output is selected. Specified l DD (max.) is measured with the 
output open. 

2. I DD is dependent upon the number of address transitions. Specified l DD (max.) is measured with a maximum of two 
transitions per address cycle in Fast Page Mode. 

3. Specified V |L (min.) is steady state operation. During transitions, V |L (min.) may undershoot to-1 .0 V for periods not 
to exceed 20 ns. All AC parameters are measured with V )L (min.) > V ss and V |H (max.) < V DD . 

4. Operation within the t^p (max.) limit ensures that t RAC (max.) can be met. t RAD (max.) is specified as a reference 
point only. If t RAD is greater than the specified t RAD (max.) limit, the access time is controlled by t CAA and t CAC . 

5. t RCD (max.) is specified for reference only. Operation within t RCD (max.) and t RAD (max.) limits ensure that t RAC (max.) 
and t CAA (max.) can be met. If t RCD is greater than the specified t RCD (max.), the access time is controlled by t CAA and 
tcAC- 

6. Assumes that t RAD < t RAD (max.). If t RAD is greater than t RAD (max.), t RAC will increase by the amount that t RAD exceeds 

W max -)- 

7. Assumes that t RCD <t RCD (max.). If t RCD is greater than t RCD (max.), tp AC will increase by the amount that t RCD exceeds 
tR CD (max.). 

8. Measured with a load equivalent to two TTL loads and 100 pF. 

9. Assumes that t RAD > t RAD (max.). 

1 0. Either t RRH or t RCH must be satisfied for a Read Cycle to occur. 

11. t 0FF and t^ define the time at which D QUT reaches an open circuit condition and are not referenced to the output 
voltage levels. 

12. *wc s’ Vic* Wd* ^awd and *cw d are not restrictive operating parameters. 

13. t wcs (min.) must be satisfied in an Early Write Cycle. 

14. t DS and t DH are referenced to the later occurance of CAS or WE. 

15. Access time is determined by the longest of t CAA , t CAC , or t CAp . 

16. is measured between V |H (min.) and V |L (max.). AC measurements assume ^ = 5 ns. 

17. An initial 200 ps pause and 8 RAS-containing cycles are required when exiting an extended period of bias without 
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval. 

18. This is battery backup data retention mode under CAS-before-RAS refresh cycles. 
t RC = 125 ps (125 ps x 512 = 64 ms) 

t RAS = t RA S (mm-)to1 ms 

Input voltages: RAS and CAS V |H > V DD - 0.2 V 

V |l <0 .2 V 

WE V |N >V dd -0.2V 

All other inputs at stable V |H or V )L 




mmsmmm l: 
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Functional Description 

The V53C100N is a CMOS dynamic RAM 
optimized for high data bandwidth, low power 
applications. It is functionally similar to a traditional 
dynamic RAM. The V53C100N reads and writes 
data by multiplexing a 20-bit address into a 1 0-bit row 
and a 10-bit column address. The ro w add ress is 
latched by the Row Address Strobe (RAS). The 
column address flows through an internal address 
buffer and is latched by the Column Address Strobe 
(CAS). Because access time is primarily dependent 
on a valid c olumn address rather than the pr ecise 
ti me tha t the CAS edge occurs, the delay from RAS 
to CAS has little effect on the access time. 

Memory Cycle 

A memory cycle is initiated by bringing RAS low. 
Any memory cycle, once initiated, must not be ended 
or aborted before the minimum t RAS time has expired. 
This ensures proper device operation and data 
integrity. A new cycle must not be initiated until the 
minimum precharge time t Rp /t cp has elapsed. 

Read Cycle 

A Read cyc le is performed by holdin g the Write 
Enable (WE) signal high during a RAS/CAS 
operation. The column address must be held for a 
minimum time specified by t AR . Data Out becomes 
valid only when t RAC , t CAA and t CAC are all satisfied. 
As a result, the access time is dependent on the 
timing relationships between t RAC , t CAA and t CAC . For 
example, the access time is limited by t CAA when t RAC 
(min.) and t CAC (min.) are both satisfied. 

Write Cycle 

A Write cy cle is performed by taking WE and CAS 
low during a RAS operation. The column address is 
latch ed by CAS. The write can be WE controll ed or 
CAS controlled depending on whether WE or CAS 
falls iater. Consequently, the i npu t d ata m ust be valid 
at or before the fal ling e dge of WE or CAS, whichever 
occurs last. In a CAS-controlled Write Cy cle w hen 
the leading edge of WE occurs prior to the CAS low 
transition, the output (D 0UT ) pin will be in the High-Z 
state at the b eginn in g of th e Write function. Ending 
the Write with RAS or CAS will maintain the output in 
the High-Z state. 


Refresh Cycle 

To retain data, 512 Refresh Cycles are required in 
each 8 ms period. There are two ways to Refresh the 
memory: 

1. By selecting all 512 address combinations of 
AO through A8 each 8 ms, a refresh of all rows is 
co mple ted. Any Read, Write, Read-Modify-Write 
or RAS-only cycle refreshes the addressed row. 

2. Using a CAS-before-RAS Refresh Cycle. If CAS 
makes a transition from lo w to h igh t o low a fter the 
previ ous cycle and before RAS falls, CAS-before- 
RAS refresh is activated. The V53C1 00N will use 
the output of an internal 9-bit counter as the 
source of row addresses and ignore external 
address inputs. 

CAS-before-RAS is a “refresh-only” mode and no 
data access or device selection is allowed. Thus, 
D out will remain in the High-Z state during the cycle. 

A CAS-before-RAS counter test mode is provided 
to ensure reliable operation of the internal refresh 
counter. The user can use the counter test mode to 
write consecutive data patterns (512 Write cycles) 
and then verify the written data by applying 512 
consecutive Read cycles. In this mode, the 
V53C1 00N ignores external row/column addresses 
and takes the output from the internal 
counter instead. 

Data Retention Mode 

The V53C 1 00N offers a CM OS st andby mode that 
is entered by causing the RAS clock to swing 
between a valid V |L and a n “extra high” V |H within 0.2 
V of V DD . While the RAS clock is at the “extra high” 
level, the V53C1 00N power consumption is reduced 
to the low l DD6 level. Overall l DD consumption when 
operating in this mode can be calculated as follows: 

(t RC ) x 0 DD1 ) + (*RX"^RC^ X 


Where t RC = Refresh Cycle Time 
t RX = Refresh Interval/ 512 
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Fast Page Mode Operation 

Fast Page Mode operation permits all 1024 
columns within a selected row of the device to be 
rando mly accessed at a high data rate. Main taining 
RAS low while performing successive CAS cycles 
retains the row address internally and eliminates the 
need to reapply it for each cycle. The column 
address b uffer a cts as a transparent or flow-through 
latch while CAS is high. 

Thus, access begins at the occurance of a valid 
colum n address rather than at the falling edge of 
CAS, e limin ating t ASC and ^ from the critical timing 
path. CAS latches the address into the column 
address buffer and acts as on output enable. 

During Fast Page Mode operation, Read, Write, 
Read-Modify-Write, or Read-Write-Read cycles are 
possible at random addresses within a row. 
Following the initial entry cycle into Fast Page Mode, 
access is t CAA or t CAp controlled. If th e col umn 
address is valid prior to the rising edge of CA S, the 
access time is determined by the by the CAS rising 
edge. If t he col umn address is valid after the rising 
edge of CAS, the access is timed from the 
occurrance of the valid address and is spec ified by 
t CAA . In both cases, the falling edge of CAS latches 
the address and enables the output. 

Fast Page Mode provides a sustained data rate of 
over 25 MHz for applications that require high data 
rates like bit-mapped graphics or high-speed signal 
processing. The following equation can be used to 
calculate the data rate: 

1,024 

Data Rate = — 

W + ^ »^23 x tpc 

Data Output Operation 

The V53C100N Data Output pin (D QUT ) has a 
three- state capability and is controlled by CAS. 
When CAS is high(> V, H ), the output is in the High-Z 
state. Table 1 summarizes the D QUT states possible 
for various memory cycles. 


Power On 

After application of the V DD an initial pause of 200 
ps is required followed by a minimum of 8 
initialization cycl es (any combination of cycles 
containing a RAS clock). Eight initialization cycles 
are required after extended periods of bias without 
clocks (greater than the Refresh Interval). During 
power on, the V DD current requirement o f the 
V53 C100 N i s dep endent on the input levels of RAS 
and CAS. If RAS is Low during power on, the device 
will go into an active cycle and l DD will exhi bit cu rrent 
transients. It is recommended that RAS and CAS 
track with V DD or be held at a valid V, H during power 
on to avoid current surges. 


Table 1 . V53C100N Data Output 

Operation for Various Cycle Types 


Cycle Type 

d out state 

Read Cycles 

Data from Addressed 
Memory Cell 

CAS-Controlled Write 
Cycle (Early Write) 

High-Z 

WE-Controlled Write 

Cycle (Late Write) 

Active, not valid 

Read-Modify-Write 

Cycles 

Data from Addressed 
Memory Cell 

Fast Page Mode Read 
Cycle 

Data from Addressed 
Memory Cell 

Fast Page Mode Write 
Cycle (Early Write) 

High-Z 

Fast Page Mode Read- 
Modify-Write Cycle 

Data from Addressed 
Memory Cell 

RAS-only Refresh 

High-Z 

CAS-before-RAS 

Refresh Cycle 

Data remains as in 
previous cycle 

CAS-only Cycles 

High-Z 
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MOSEL-VITELIC V53C104A PRELIMINARY 

HIGH PERFORMANCE , LOW POWER 
256K X 4 BIT FAST PAGE MODE 
CMOS DYNAMIC RAM 


HIGH PERFORMANCE V53C104A 

70/70L 

80/80L 

10/10L 

Max. RAS Access Time, (t RAC ) 

70 ns 

80 ns 

100 ns 

Max. Column Address Access Time, (t CAA ) 

35 ns 

40 ns 

45 ns 

Min. Fast Page Mode Cycle Time, (t pc ) 

45 ns 

50 ns 

55 ns 

Min. Read/Write Cycle Time, (t RC ) 

130 ns 

150 ns 

180 ns 


LOW POWER V53C104AL 

70L 

80L 

10L 

Max. CMOS Standby Current, (l DD6 ) 

1.0 mA 

1.0 mA 

1 .0 mA 


Features 

■ 256K x 4 organization 

■ RAS access time: 70, 80, 1 00 ns 

■ Low power dissipation for V53C1 04A-1 0 

• Operating Current — 65 mA max. 

• TTL Standby Current— 2.0 mA max. 

■ Low CMOS Standby Current 

• V53C104A— 1.5 mA max. 

• V53C104AL— 1.0 mA max. 

■ Read -Modif y-Writ e, RAS-Only Refresh, 
CAS-Before-RAS Refresh capability 

■ Common I/O 

■ 512 Refresh cycles/8 ms 

■ On-chip substrate bias generator 

■ Fast Page Mode for a sustained data rate 
greater than 22 MHz 

■ Standard packages are 20 pin Plastic DIP and 
26/20 pin SOJ 

Description 

The V53C104A is a high speed 262144 x 4 bit 
CMOS dynamic random access memory. Fabri- 
cated with VICMOS III technology, the V53C104A 
offers a combination of features: Fast Page Mode for 


high data bandwidth, fast usable speed, CMOS 
standby current and, on request, extended refresh 
for very low data retention power (V53C1 04AL). 

All inputs and outputs are TTL compatible. Input 
and output capacitances are significantly lowered to 
allow increased system performance. Fast Page 
Mode operation allows random access of up to 512 
(x4) bits within a row with cycle tim es as short as 45 
ns. Because of static circuitry, the CAS clock is not 
in the critical timing path. The flow-through column 
address latches allow address pipelining while relax- 
ing many critical system timing requirements for fast 
usable speed. These features make the V53C104A 
ideally suited for graphics, digital signal processing 
and high performance computing systems. 

The V53C1 04AL offers a maximum data retention 
power of 5.5 mW when opera ting in C MOS standby 
mode and performing RAS-only or CAS-before- 
RAS refresh cycles. For selected V53C104AL de- 
vices with Refresh Interval longer than 8 ms, consult 
factory. 


Device Usage Chart 


Operating 

Temperature 

Range 

Package Outline 

Access Time (ns) 

Power 

Temperature 

Mark 

P 

K 

70 

80 

100 

Low 

Std. 

0°C to 70 °C 

• 

• 

• 

• 

• 

• 

• 

Blank 


V53C104A Rev. 01 June 1990 
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MOSEL- VITELIC 


V53C104A 


Description 

Pkg. 

Pin Count 

Plastic DIP 

P 

20 

SOJ 

K 

26/20 


V 5 3 C 1 0 4 A 



FAMILY 


J I V 


DEVICE PKG. 


P (PLASTIC DIP) 
K (SOJ) 


=1 


SPEED 

( { RAC) 


| TEMP 

PWR. 1— blank (0°C to 70°C) 

t BLANK (NORMAL) 

L (LOW POWER) 


— -70 (70 ns) 

— -80 (80 ns) 

1 100 (100 ns) 


26/20 Lead SOJ Package 
PIN CONFIGURATION 


20 Lead Plastic DIP 
PIN CONFIGURATION 




Top View 





Top View 


l/Oi 

C 

i 


26 

□ 

Vss 

l/O-i 

C 

1 


20 

□ 

1/02 

c 

2 


25 

□ 

I/O 4 

I/O 2 

C 

2 


19 

□ 

WE 

c 

3 


24 

□ 

l/o 3 

WE 

c 

3 

Q- 

18 

□ 

RAS 

c 

4 


23 

□ 


RAS 

c 

4 

% 

17 

□ 

NC 

c 

5 

< 

22 

□ 

OE 

NC 

c 

5 

O 

16 

□ 




^T 

o 




A o 

c 

6 

O 

CO 

15 

□ 








A 1 

c 

7 

in 

14 

□ 




O 

CO 




A 2 

c 

8 

> 

13 

□ 

A0 

c 

9 

in 

> 

18 

□ 

A8 

A 3 

c 

9 


12 

□ 

A 1 

c 

10 


17 

□ 

a 7 

V DD 

c 

10 


11 

□ 

A2 

c 

11 


16 

□ 

A6 







A3 

c 

12 


15 

□ 

A5 







V DD 

□ 

13 


14 

□ 

a 4 








v ss 

I/O 4 
l/Oo 


A 8 

a 7 

a 6 

A 5 


Pin Names 


Absolute Maximum Ratings * 


A 0 -A 8 

Address Inputs 

RAS 

Row Address Strobe 

CAS 

Column Address Strobe 

WE 

Write Enable 

OE 

Output Enable 

l/0-l/0 4 

Data Input, Output 

V DD 

+5V Supply 

^/f« 

0V Supply 

NC 

No Connect 


Ambient Temperature 

Under Bias -10°C to +80°C 

Storage Temperature (plastic) ....-55°C to +125°C 
Voltage on any Pin Except V DD 

Relative to V $s -1 .0 V to +7.0 V 

Voltage on V DD relative to V ss -1 .0 V to +7.0 V 

Data Output Current 50 mA 

Power Dissipation 1 .0 W 


*Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 


Capacitance* 

t a= 25 ° c - v dd = 5V±10% ' V ss = 0V 


Symbol 

Parameter 

Typ. 

Max. 

Unit 

C IN1 

Address Input 

3 

i 

4 j 

PF 

C IN2 

RAS, CAS, WE, OE 

4 

5 

PF 

^OUT 

Data Input/Output 

5 

7 

PF 


* Note: Capacitance is sampled and not 1 00% tested 
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V53C104A 


Block Diagram 


256K x 4 



l/Oi 

l/0 2 

l/Oo 

l/0 4 
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MOSEL- VITELIC 


V53C104A 


DC and Operating Characteristics (1-2) 

T a = 0°C to 70°C, V DD = 5 V ± 10%, V ss = 0 V, unless otherwise specified. 


Symbol 

Parameter 

Access 

Time 

V53C104A 

V53C104AL 

Unit 

Test Conditions 

Notes 

Min. 

Max. 

Min. 

Max. 

'u 

Input Leakage Current 
(any input pin) 


-10 

10 

-10 

10 

jiA 

V < V < V 

V SS - V IN ~ V DD 


'lo 

Output Leakage Current 
(for High-Z State) 


-10 

10 

-10 

10 

IlA 

V < V < V 

SS~ v OUT - DD 

RAS, CAS at V |H 


*DD1 

V DD Supply Current, 
Operating 

70 


85 


85 

rnA 

t RC = t RC< min > 

1,2 

80 


75 


75 

100 


65 


65 

*DD2 

V DD Supply Current, 

TTL Standby 



2.0 


2.0 

mA 

RAS, CAS at V, H 
other inputs > Vgg 


*DD3 

V DD Supply Current, 
RAS-Only Refresh 

70 


85 


85 

mA 

t RC = , Rc( min > 

2 

80 


75 


75 

100 


65 


65 

*DD4 

V DD Supply Current, 

Fast Page Mode 

Operation 

70 


65 


65 

mA 

Minimum Cycle 

1,2 

80 


55 


55 

inn 


50 


50 

^DD5 

V DD Supply Current, 
Standby, Output Enabled 



3.0 


2.0 

mA 

ras=v ih , cas=v il 

other inputs > Vgg 


*DD6 

V DD Supply Current, 



1.5 


1.0 

mA 

RAS > V DD -0.2 V, 
CAS at V |H all other 
inputs > V^ 


V ,L 

Input Low Voltage 


-1.0 

0.8 

-1.0 

0.8 

V 


3 

V ,H 

Input High Voltage 


2.4 

V DD +1 

2.4 

V DD +1 

V 


3 

V OL 

Output Low Voltage 



0.4 


0.4 

V 

l OL = 4.2 mA 


V OH 

Output High Voltage 


2.4 


2.4 



l OH=- 5mA 

i 






MOSEL- VITELIC 


V53C104A 


AC Characteristics 

T a = 0°C to 70°C, V DD = 5 V ±1 0%, V ss = OV unless otherwise noted 
AC Test conditions, input pulse levels 0 to 3V 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

70/L 

80/L 

10/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

1 

VlRHI 

Vs 

RAS Pulse Width 

70 

75K 

80 

75K 

100 

75K 

ns 


2 

^RL2RL2 

V 

Read or Write Cycle Time 

130 


150 


180 


ns 


3 

*RH2RL2 

w 

RAS Precharge Time 

50 


60 


70 


ns 


4 

Vi CHI 

Vh 

CAS Hold Time 

70 


80 


100 


ns 


5 

Vi CHI 

Vs 

CAS Pulse Width 

20 


20 


25 


ns 


6 

VlCLI 

Vd 

RAS to CAS Delay 

20 

50 

20 

60 

25 

75 

ns 

4 

7 

t WH2CL2 

^RCS 

Read Command Setup Time 

0 


0 


'0 


ns 


8 

*AVRL2 

*ASR 

Row Address Setup Time 

0 


0 


0 


ns 


9 

Vi AX 

Vh 

Row Address Hold Time 

10 


10 


15 


ns 


10 

VcL2 

*asc 

Column Address Setup Time 

0 


0 


0 


ns 


11 

Vi AX 

Vh 

Column Address Hold Time 

15 


15 


20 


ns 


12 

VlRHI(R) 

^RSH (R) 

RAS Hold Time (Read Cycle) 

20 


20 


25 


ns 


13 

t CH2RL2 

Vp 

CAS to RAS Precharge Time 

5 


5 


10 


ns 


14 

V 2 WX 

^RCH 

Read Command Hold Time 

Referenced to CAS 

0 


0 


0 


ns 

5 

15 

*RH2WX 

^RRH 

Read Command Hold Time 

Referenced to RAS 

0 


0 


0 


ns 

5 

16 

t OELlRH2 

^ROH 

RAS Hold Time 

Referenced to OE 

10 


10 


10 


ns 


17 

VlQV 

Vc 

Access Time from OE 


20 


20 


25 

ns 


18 

VlQV 

Vc 

Access Time from CAS 


20 


20 


25 

ns 

6,7 

19 

VlQV 

Vc 

Access Time from RAS 


70 


80 


100 

ns 

6,8,9 

20 

Vqv 

Va 

Access Time from Column 

Address 


35 


40 


45 

ns 

6,7, 

10 
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V53C104A 


AC Characteristics (Cont'd.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

70/L 

80/L 

10/L 

Unit 

Notes 


Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

21 

*011 QX 

*12 

OE or CAS to Low-Z Output 

0 


0 


0 


ns 

16 

22 

*CH2QZ 

•hz 

OE or CAS to High-Z Output 

0 

20 

■ 

0 

20 

0 

20 

ns 

16 

23 

*RL1AX 

*AR 

Column Address Hold Time 

from RAS 

55 


60 


75 


ns 


24 

*RL1 AV 

*RAD 

RAS to Column Address 

Delay Time 

15 

35 

15 

40 

20 

55 

ns 

11 

25 

*CL1RH1(W) 

*RSH (W) 

RAS or CAS Hold Time 
in Write Cycle 

20 


20 


25 


ns 


26 

WlCHI 

*CWL 

Write Command to CAS 

Lead Time 

20 


20 


25 


ns 


27 

*WL1CL2 

*WCS 

Write Command Setup Time 

0 


0 


0 


ns 

12,13 

28 

*CL1WH1 

*WCH 

Write Command Hold Time 

15 


15 


20 


ns 


29 

*WL1WH1 

*WP 

Write Pulse Width 

15 


15 


20 


ns 


30 

WlWHI 

*WCR 

Write Command Hold Time 

from RAS 

55 


60 

! 


75 


ns 


31 

*WL1RH1 

*RWL 

Write Command to RAS 

Lead Time 

20 


20 


25 


ns 


32 

*DVWL2 

*DS 

Data in Setup Time 

0 


0 


0 


ns 

14 

33 

*WL1DX 

»DH 

Data in Hold Time 

15 


15 


20 


ns 

14 

34 

*WL1GL2 

*WOH 

Write to OE Hold Time 

20 


20 


25 


ns 

14 

35 

*GH2DX 

*OED 

OE to Data Delay Time 

20 


20 


25 


ns 

14 

36 

*RL2RL2 

(RMW) 

*RWC 

Read-Modify-Write 

Cycle Time 

185 


205 


245 


ns 


37 

*RL1RH1 

(RMW) 

*RRW 

Read-Modify-Write Cycle 

RAS Pulse Width 

125 


135 


165 


ns 


38, 

*CL1WL2 

*CWD 

CAS to WE Delay 

50 


50 


60 


ns 

12 




MOSEL- VITELIC 


V53C104A 


AC Characteristics (Cont'd.) 


# 

JEDEC 

Symbol 

Symbol 

j • 

Parameter 

70/L 

80/L 

10/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

39 

*RL1WL2 

l RWD 

RAS to WE Delay in 
Read-Modify-Write Cycle 

100 


110 


135 


ns 

12 

40 

*0.1 CHI 

l CRW 

CAS Pulse Width (RMW) 

75 


75 


90 


ns 


41 

l AVWL2 

*AWD 

Col. Address to WE Delay 

65 


70 


80 


ns 

12 

42 

^CL2CL2 

‘pc 

Fast Page Mode 

Read or Write Cycle Time 

45 


50 


55 


ns 


43 

^CH2CL2 

*CP 

CAS Precharge Time 

10 


10 


10 


ns 


44 

*AVRH1 

*CAR 

Column Address to RAS 

Setup Time 

35 


40 


45 


ns 


45 

^CH2QV 

*CAP 

Access Time from 

Column Precharge 


40 


45 


50 

ns 

7 

46 

VlDX 

^DHR 

Data in Hold Time 

Referenced to RAS 

55 


60 


75 


ns 


47 

^CL1RL2 

^CSR 

CAS Setup Time 

CAS-before-RAS Refresh 

10 


10 


10 


ns 


48 

^RH2CL2 

^RPC 

RAS to CAS Precharge Time 

10 


10 


10 


ns 


49 

4 RL1CH1 

^CHR 

CAS Hold Time 

CAS-before-RAS Refresh 

30 


30 


30 


ns 


50 

^CL2CL2 

(RMW) 

*PCM 

Fast Page Mode Read- 
Modify-Write Cycle Time 

95 


100 


115 


ns 



V 

*r 

Transition Time 
(Rise and Fall) 

3 

50 

3 

50 

3 

50 

ns 

15 



Vn 

Refresh Interval 
(512 Cycles) 


8 


8 


8 

ms 

17 
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Notes: 

1 . I DD is dependent on output loading when the device output is selected. Specified l DD (max.) is measured with the 
output open. 

2. I QD is dependent upon the number of address transitions. Specified l DD (max.) is measured with a maximum of two 
transitions per address cycle in Fast Page Mode. 

3. Specified V |L (min.) is steady state operating. During transitions, V |L (min.) may undershoot to -1 .0 V for a period 
not to exceed 20 ns. All AC parameters are measured with V |L (min.) > V ss and V |H (max.) < V DD . 

4. t RCD (max.) is specified for reference only. Operation within t RCD (max.) limits insures that t RAC (max.) and t CAA (max.) 
can be met. If t RCD is greater than the specified t RCD (max.), the access time is controlled by t CAA and t CAC . 

5. Either t RRH or t RCH must be satisified for a Read Cycle to occur. 

6. Measured with a load equivalent to two TTL inputs and 1 00 pF. 

7. Access time is determined by the longest of t CAA , t CAC and t CAp . 

8. Assumes that t RAD <t RAD (max.). If t RAD is greaterthan t RAD (max.), t RAC will increase by the amount that t RAD exceeds 
‘rad < max ->- 

9. Assumes that t RCD — t RC p (max.). If t RCD is greater than t RCD (max.), t RAC will increase by the amount that t RCD exceeds 
*r C D 

1 0. Assumes that t RAD > t RAD (max.). 

1 1 . Operation within the t RAD (max.) limit ensures that t RAC (max.) can be met. t RAD (max.) is specified as a reference 
point only. If t RAD is greater than the specified t RAD (max.) limit, the access time is controlled by t^ and t CAC . 

12. ^g, t RWD , t AWD and t CWD are not restrictive operating parameters. 

1 3. t^g (min.) must be satisfied in an Early Write Cycle. 

1 4. t DS and t DH are referenced to the latter occurrence of CAS or WE. 

15. tj. is measured between V, H (min.) and V (L (max.). AC-measurements assume ^ = 5 ns. 

1 6. Assumes a three-state test load (5 pF and a 380 Ohm Thevenin equivalent). 

1 7. An initial 200 ps pause and 8 RAS-containing cycles are required when exiting an extended period of bias without 
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval. 





MOSEL- VITELIC 


V53C104A 


Waveforms of OE-Controlled Write Cycle 
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Waveforms of Read-Modify-Write Cycle 
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Waveforms of Fast Page Mode Read Cycle 


7“ 

t RAS (1) ► 
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ADDRESS A A A ADDRESS A A/ 
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Waveforms of Fast Page Mode Write Cycle 
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Waveforms of CAS-before-RAS Refresh Cycle 



NOTE: WE,OE,A 0 -A 7 = Don’t care 


Waveforms of Hidden Refresh Cycle (Read) 



100 


2 - 
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Waveforms of Hidden Refresh Cycle (Write) 


RAS 
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Waveforms of CAS-before-RAS Refresh Counter Test Cycle 
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Functional Description 

The V53C1 04A is a CMOS dynamic RAM opti- 
mized for high data bandwidth, low power applica- 
tions. It is functionally similar to a traditional dynamic 
RAM. The V53C104A reads and writes data by 
multiplexing an 1 8-bit address into a 9-bit row and a 
9-bit column address. The row address is latched by 
the Row Address Strobe (RAS). The column address 
‘Hows through” an internal address bu ffer a nd is 
latched by the Column Address Strobe (CAS). Be- 
cause access time is primarily dependent on a valid 
colum n address rather than the precise time th at the 
CAS edge occurs, the delay time from RAS to CAS 
has little effect on the access time. 

Memory Cycle 

A memory cycle is initiated by bringing RAS low. 
Any memory cycle, once initiated, must not be ended 
or aborted before the minimum t RAS time has expired. 
This ensures proper device operation and data integ- 
rity. A new cycle must not be initiated until the 
minimum precharge time t RP /t Cp has elapsed. 

Read Cycle 

A Read cycle is performed by holding the Write 
Enable (WE) signal High during a RAS/CAS opera- 
tion. The column address must be held for a mini- 
mum specified by t AR . Data Out becomes valid only 
when t 0AC , t RAC , t CAA and t CAC are all satisifed. As a 
result, the access time is dependent on the timing 
relationships between these parameters. For ex- 
ample, the access time is limited by t CAA when t RAC , 
tcAc anc * *oac are a ^ sat i s ^ ecl - 

Write Cycle 

A Write Cy cle is performed by taking WE and CAS 
low during a RAS operation. The column address is 
latched by CA S. The Write Cycle can be WE con- 
tr olled o r CAS controlled depending on whether WE 
or CAS falls later. Consequently, the input data mus t 
be valid at or before the fallin g edg e of WE or CAS, 
whichever occurs last. In the CAS-controlled Write 
Cy cle, w hen the leading edge of WE occurs prior to 
the CAS low transition, the I/O data pins will be in the 
High-Z state at the beginning of the Write function. 


Ending the Write with RAS or CAS will maintain the 
output in the High-Z state. 

In the WE controlled Write Cycle, OE must be in 
the high state and t QED must be satisfied. 

Refresh Cycle 

To retain data, 51 2 Refresh Cycles are required in 
each 8 ms period. There are two ways to refresh the 
memory: 

1. By clocking each of the 512 row addresses (A 0 
through A Q ) with RAS at least once ev ery 8 ms. 
Any Read, Write, Read-Modify-Write or RAS-only 
cycle refreshes the addressed row. 

2. Using a CAS-before-RAS Refresh Cycle. If CAS 
makes a transition from lo w to h igh t o low a fter the 
previ ous cycle and before RAS falls, CAS-before- 
RAS refresh is activated. The V53C1 04A uses the 
output of an internal 9-bit counter as the source of 
row addresses and ignore external address in- 
puts. 

CAS-before-RAS is a “refresh-only” mode and no 
data access or device selection is allowed. Thus, the 
o utput remain s in th e High-Z state during the cycle. 
A CAS-before-RAS counter test mode is provided to 
ensure reliable operation of the internal refresh 
counter. 

Data Retention Mode 

The V53C1 04A offers a CMOS standby mode that 
is entered by causing the RAS clock to swing be- 
tween a valid V |L a nd an “extra high” V |H within 0.2 V 
of V DD . While the RAS clock is at the “extra high” 
level, the V53C1 04A power consumption is reduced 
to the low l DD6 level. Overall l DD consumption when 
operating in this mode can be calculated as follows: 

(f RC ) x Oddi) + Or X ”W x Odds) 

1 = 


Where: t RC = Refresh Cycle Time 

t RX = Refresh Interval / 512 
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Fast Page Mode Operation 

Fast Page Mode operation permits all 512 col- 
umns within a selected row of the device to be 
rando mly accessed at a high data rate. Main taining 
RAS low while performing successive CAS cycles 
retains the row address internally and eliminates the 
need to reapply it for each cycle. The column address 
buffer acts as a transparent or flow-through latch 
while CAS is high. Thus, access begins from the 
occurrence of a valid colum n address rather than 
from the falling edge of CA S, eli minating t ASC and ij 
from the critical timing path. CAS latches the address 
into the column address buffer and acts as an output 
enable. During Fast Page Mode operation, Read, 
Write, Read-Modify-Write or Read-Write-Read 
cycles are possible at random addresses within a 
row. Following the initial entry cycle into Fast Page 
Mode, access is t CAA or t CAp controlled. If th e col umn 
address is valid prior to the rising edge of CAS, the 
access time is referenced to the CAS rising edge 
and is specifie d byt r AP . If the column address is valid 
afterthe rising CAS edge, access is timed from the 
occurrence of a valid address and is spec ified by 
t CAA . In both cases, the falling edge of CAS latches 
the address and enables the output. 

Fast Page Mode provides a sustained data rate of 
over 22MHz for applications that require high data 
rates such as bit-mapped graphics or high-speed 
signal processing. The following equation can be 
used to calculate the maximum data rate: 


Data Rate = 


512 

W + x tpc 


Data Output Operation 

The V5 3C1 04A In put/Ou tput is controlled by OE, 
CAS, WE and RAS. A RAS low transition enables the 
transfer of data to and fr om th e selected row address 
in the Memory Array. A RAS high transition disables 
data transfer and latches the output data if the output 
is en abled. After a m emor y cycle is initiat ed wi th a 
RAS low transition, a CAS low transition or CA S low 
level enables the internal I/O path. A CAS high 
transition or a CAS high level disables th e I/O path 
and the output drive r if it is enabled. A CAS low 
transition while RAS is high has no effect on the I/O 
data path or on the output drivers. The output drivers, 
when otherwise enabled, can be disabled by holding 


OE high. The OE signal has no effect on any data 
stored in the output latches. A WE low level can also 
disable the output drivers when CAS is low. During a 
W rite cy cle, if WE goes low at a time in relationship 
to CAS that would normally cause the outputs to be 
active, it is necessary to use OE to disable the output 
drivers prior to the WE low transition to allow Data In 
Setup Time (t DS ) to be satisfied. 

Power-On 

After application of the V DD supply, an initial pause 
of 200 | ns is required followed by a minimum of 8 
initializati on cy cles (any combination of cycles con- 
taining a RAS clock). Eight initialization cycles are 
required after extended periods of bias without 
clocks (greater than the Refresh Interval). 

During power on, the V DD current requirement of 
the V 53C 1 04A is depe ndent on the input levels of 
RAS and CAS. If RAS is low during Power-On, the 
device will go into an active cycle and l DD will ex hibit 
curre nt transients. It is recommended that RAS and 
CAS track with V DD or be held at a valid V, H during 
Power-On to avoid current surges. 


Table 1. V53C104A Data Output 

Operation for Various Cycle Types 


Cycle Type 

I/O State 

Read Cycles 

Data from Addressed 
Memory Cell 

CAS-Controlled Write 
Cycle (Early Write) 

High-Z 

WE-Controlled Write 
Cycle (Late Write) 

OE Controlled. High 

OE = High-Z I/Os 

Read-Modify-Write 

Cycles 

Data from Addressed 
Memory Cell 

Fast Page Mode 

Read 

Data from Addressed 
Memory Cell 

Fast Page Mode Write 
Cycle (Early Write) 

High-Z 

Fast Page Mode Read- 
Modify-Write Cycle 

Data from Addressed 
Memory Cell 

RAS-only Refresh 

High-Z 

CAS-before-RAS 

Refresh Cycle 

Data remains as in 
previous cycle 

CAS-only Cycles 

High-Z 
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HIGH PERFORMANCE, LOW POWER 
256K X 4 BIT FAST PAGE MODE 
CMOS DYNAMIC RAM 


HIGH PERFORMANCE V53C104F 

60/60L 

70/70L 

80/80L 

Max. RAS Access Time, (t RAC ) 

60 ns 

70 ns 

80 ns 

Max. Column Address Access Time, (t CAA ) 

30 ns 

35 ns 

40 ns 

Min. Fast Page Mode Cycle Time, (t pc ) 

40 ns 

45 ns 

50 ns 

Min. Read/Write Cycle Time, (t RC ) 

120 ns 

130 ns 

150 ns 


LOW POWER V53C104FL 

60L 

70L 

80L 

Max. CMOS Standby Current, (l DD6 ) 

200nA 

200nA 

200nA 


Features 

■ 256K x 4 Organization 

■ RAS access time: 60,70,80 ns 

■ Low power dissipation for V53C104F-80 

• Operating Current - 70 mA max. 

• TTL Standby Current - 2.0 mA max. 

■ Low CMOS Standby Current 

• V53C1 04F - 1 .0 mA max. 

• V53C1 04FL - 0.2 mA max. 

■ Read -Modify -Write , RAS-Only Refresh, 
CAS-Before-RAS Refresh capability. 

■ Common I/O capability 

■ Refresh Interval 

• V53C1 04F - 51 2 cycles/8ms 

• V53C1 04FL - 51 2 cycles/64ms 

■ Fast Page Mode for a sustained data rate 
greater than 25 MHz 

■ Standard packages are 20 pin Plastic DIP and 
26/20 pin SOJ 

■ Low Battery Back-up Current 

• V53C1 04FL - 300 juA max. 

• 200 pA max. available on request 


Description 

The V53C104F is a high speed 262,144 x 4 bit 
CMOS dynamic random access memory. The 
V53C104F offers a combination of features: Fast 
Page Mode for high data bandwidth, fast usable 
speed, CMOS standby current and, on request, 
extended refresh for very low data retention power 
(V53C104FL). 

All inputs and outputs are TTL compatible. Input 
and output capacitances are significantly lowered to 
allow increased system performance. Fast Page 
Mode operation allows random access of up to 512 
(x4) bits within a row with cycle tim es as short as 40 
ns. Because of static circuitry, the CAS clock is not 
in the critical timing path. The flow-through column 
address latches allow address pipelining while relax- 
ing many critical system timing requirements for fast 
usable speed. These features make the V53C1 04F 
ideally suited for graphics, digital signal processing 
and high performance computing systems. 

The V53C1 04FL offers a maximum data retention 
power of 1 .65 mW when opera ting in C MOS standby 
mode and performing CAS-before-RAS refresh 
cycles. 



Device Usage Chart 


Operating 

Temperature 

Range 

Package Outline 

Access Time (ns) 

Power 

Temperature 

Mark 

P 

K 

60 

70 

80 

Low 

Std. 

0°C to 70 °C 

• 

• 

• 

• 

• 

• 

• 

Blank 


V53C104F Rev. 01 January 1993 
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V 5 3 C 1 0 4 F 


Description 

Pkg. 

Pin Count 

Plastic DIP 

P 

20 

SOJ 

K 

26/20 


hr 1 

FAMILY 


DEVICE 


P (PLASTIC DIP) 
K (SOJ) 


I hr 1 


PKG 

J 


SPEED 

(tRAC) 


| TEMP. 

PWR. 1— BLANK (0°C to 70°C) 
[— BLANK (NORMAL) 

L (LOW POWER) 


\— 60 (60 ns) 
f— 70 (70 ns) 
^ 80 (80 ns) 


26/20 Lead SOJ Package 
PIN CONFIGURATION 
Top View 


20 Lead Plastic DIP 
PIN CONFIGURATION 
Top View 


l/Oi 

I/Q2 

WE 

RAS 

NC 


AO 

Al 

a 2 

A3 

V DD 


1 


26 

2 


25 

3 


24 

4 


23 

5 

X. 

LL 

s 

0 

CO 

22 

9 

LO 

> 

18 

10 


17 

11 


16 

12 


15 

13 


14 


vss 

I/O 4 
l/0 3 
T^AS 
OE 


A8 

A7 

A6 

A5 

A 4 


l /0 l 
l /0 2 
WE 
RAS 
NC 
A 0 
Al 
A 2 



C 2 
C 3 
C 4 
C 5 
C 6 
t 7 
C 8 
C 9 
C 10 


TI7 - 

Q_ 

LL 

s 

O 

S' 

> 


20 □ 
19 □ 
18 □ 
17 □ 
16 3 
15 □ 
14 3 
13 □ 
12 □ 
11 □ 


V SS 
I/O 4 
I/O 3 


OE 

a 8 

a 7 

a 6 

a 5 

a 4 


Absolute Maximum Ratings* 

Ambient Temperature 

Under Bias -10°C to +80°C 

Storage Temperature (plastic) ....-55°C to +125°C 

Voltage Relative to V ss -1 .0 V to +7.0 V 

Voltage on V DD relative to V ss -1 .0 V to +7.0 V 

Data Output Current 50 m A 

Power Dissipation 1 .0 W 

*Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 


Pin Names 


V A 8 

Address Inputs 

RAS 

Row Address Strobe 

CAS 

Column Address Strobe 

WE 

Write Enable 

OE 

Output Enable 

i/o-i/o 4 

Data Input, Output 

V DD 

+5V Supply 

V SS 

0V Supply 

NC 

No Connect 


Capacitance* 

T a = 25 °C, V DD = 5 V ± 1 0%, V ss = ° V 


Symbol 

Parameter 

Typ. 

Max. 

Unit 

C IN1 

Address Input 

- 

6 

P F 

C IN2 

RAS, CAS, WE, OE 

- 

7 

PF 

^OUT 

Data Input/Output 

- 

7 

PF 


* Note: Capacitance is sampled and not 100% tested 


2-106 




MOSEL-VITELIC 


V53C104F 


Block Diagram 


256K x 4 



l/Oi 

i/o 2 

l/0 3 

l/0 4 
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DC and Operating Characteristics (1-2) 

T a = 0°C to 70°C, V DD = 5 V ± 10%, V ss = 0 V, unless otherwise specified. 


Symbol 

Parameter 

Access 

Time 

V53C104F 

V53C104FL 

Unit 

Test Conditions 

Notes 

Min. 

Max. 

Min. 

Max. 

'u 

Input Leakage Current 
(any input pin) 


-10 

10 

-10 

10 

|iA 

V < V < V 

SS - V IN “ V DD 


'lo 

Output Leakage Current 
(for High-Z State) 


-10 

10 

-10 

10 

liA 

V < V < V 

V SS~ v OUT- V DD 

RAS, CAS at V (H 


*DD1 

V DD Supply Current, 
Operating 

60 


90 


90 

mA 

l RC = W 

1,2 

70 


80 


80 

80 


70 


70 

W 

V DD Supply Current, 

TTL Standby 



2.0 


2.0 

mA 

RAS, CAS at V |H 
other inputs > Vgg 


*DD3 

V DD Supply Current, 
RAS-Only Refresh 

60 


90 


90 

mA 

W = *rc ( m ' n ) 

2 

70 


80 


80 

80 


70 


70 

*DD4 

V DD Supply Current, 

Fast Page Mode 

Operation 

60 


80 


80 

mA 

Minimum Cycle 

1,2 

70 


70 


70 

80 


60 


60 

*DD5 

Standby, Output Enabled 



3.0 

* 

2.0 

mA 

ras=v ih , cas*v il 

other inputs > Vgg 

1 

*DD6 

V DD Supply Current 

CMOS Standby 



1.0 


0.2 

mA 

RAS > V DD -0.2 V, 
CAS >V DD -0.2 V 
other input > Vgg 


V ,L 

Input Low Voltage 


-1.0 

0.8 

-1.0 

0.8 

V 


3 

V ,L 

Input High Voltage 


2.4 

V DD +1 

2.4 

V DD +1 

V 


3 

V OL 

Output Low Voltage 



0.4 


0.4 

V 

l 0L = 4.2 mA 


V OH 

Output High Voltage 


2.4 


2.4 



'oh =~ 5mA 
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AC Characteristics 

T a = 0°C to 70°C, V DD = 5 V ±1 0%, V ss = 0V unless otherwise noted 
AC Test conditions, input pulse levels 0 to 3V 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/L 

70/L 

80/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

1 

VlRHI 

Ws 

RAS Pulse Width 

60 

75K 

70 

75K 

80 

75K 

ns 


2 

W2RL2 

*RC 

Read or Write Cycle Time 

120 


130 


150 


ns 


3 

t RH2RL2 

W 

RAS Precharge Time 

50 


50 


60 


ns 


4 

WlCHI 

*CSH 

CAS Hold Time 

60 


70 


80 


ns 


5 

4 CL1CH1 

^CAS 

CAS Pulse Width 

15 


20 


20 


ns 


6 

*RL1CL1 

^RCD 

RAS to CAS Delay 

20 

45 

20 

50 

20 

60 

ns 

4 

7 

t WH2CL2 

Ws 

Read Command Setup Time 

0 


0 


0 


ns 


8 

^AVRL2 

*ASR 

Row Address Setup Time 

0 


0 


0 


ns 


9 

VlLlAX 

Wh 

Row Address Hold Time 

10 


10 


10 


ns 


10 

^AVCL2 

^ASC 

Column Address Setup Time 

0 


0 


0 


ns 


11 

*0.1 AX 

^CAH 

Column Address Hold Time 

15 


15 


15 


ns 


12 

^CLI RH1 (R) 

*RSH (R) 

RAS Hold Time (Read Cycle) 

15 


20 


20 


ns 


13 

t CH2RL2 

^CRP 

CAS to RAS Precharge Time 

5 


5 


5 


ns 


14 

t CH2WX 

^RCH 

Read Command Hold Time 

Referenced to CAS 

0 


0 


0 


ns 

5 

15 

*RH2WX 

^RRH 

Read Command Hold Time 

Referenced to RAS 

0 


0 


0 


ns 

5 

16 

t OELlRH2 

^ROH 

RAS Hold Time 

Referenced to OE 

10 


10 


i° 


ns 


17 

^GLIQV 

^OAC 

Access Time from OE 


15 


20 


20 

ns 


18 

tLIQV 

^CAC 

Access Time from CAS 


15 


20 


20 

ns 

6,7 

19 

VlLIQV 

Wc 

Access Time from RAS 


60 

1 

70 


80 

ns 

6,8,9 

20 

*AVQV 

^CAA 

Access Time from Column 

Address 


30 


35 


40 

ns 

6,7, 

10 
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AC Characteristics (Cont'd.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/L 

70/L 

80/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

21 

*0.1 QX 

«u 

OE or CAS to Low-Z Output 

0 


0 


0 


ns 

16 

22 

*CH2QZ 

w 

OE or CAS to High-Z Output 

0 

20 

0 

20 

0 

20 

ns 

16 

23 

*RL1 AX 

*AR 

Column Address Hold Time 

from RAS 

50 


55 

. 

60 


ns 


24 

*RL1AV 

*RAD 

RAS to Column Address 

Delay Time 

15 

30 

15 

35 

15 

40 

ns 

11 

25 

*CL1RH1(W) 

*RSH (W) 

RAS or CAS Hold Time 
in Write Cycle 

15 


20 


20 


ns 


26 

*WL1CH1 

*CWL 

Write Command to CAS 

Lead Time 

15 


20 


20 


ns 


27 

*WL1CL2 

*WCS 

Write Command Setup Time 

0 


0 


0 


ns 

12,13 

28 

*CL1WH1 

*WCH 

Write Command Hold Time 

10 


15 


15 


ns 


29 

*WL1WH1 

*WP 

Write Pulse Width 

10 


15 


15 


ns 


30 

*RL1WH1 

*WCR 

Write Command Hold Time 

from RAS 

50 


55 


60 


ns 


31 

*WL1RH1 

*RWL 

Write Command to RAS 

Lead Time 

15 


20 


20 


ns 


32 

*DVWL2 

*DS 

Data in Setup Time 

0 


0 


0 


ns 

14 

33 

WlDX 

•oh 

Data in Hold Time 

15 


15 


15 


ns 

14 

34 

*WL1GL2 

*WOH 

Write to OE Hold Time 

15 


20 


20 


ns 

14 

35 

*GH2DX 

*OED 

OE to Data Delay Time 

15 


20 


20 


ns 

14 

36 

*RL2RL2 

(RMW) 

*RWC 

Read-Modify-Write 

Cycle Time 

170 


185 


205 


ns 


37 

*RL1 RH1 

(RMW) 

*RRW 

Read-Modify-Write Cycle 

RAS Pulse Width 

105 


125 


135 


ns 


38 

*CL1WL2 

*CWD 

CAS to WE Delay 

40 


50 


50 


ns 

12 
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AC Characteristics (Cont'd.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/L 

70/L 

80/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

39 

*RL1WL2 

*RWD 

RAS to WE Delay in 
Read-Modify-Write Cycle 

85 


100 


110 


ns 

12 

40 

*CL1CH1 

*CRW 

CAS Pulse Width (RMW) 

65 


75 


75 


ns 


41 

*AVWL2 

*AWD 

Col. Address to WE Delay 

60 


65 


70 


ns 

12 

42 

*01202 

*PC 

Fast Page Mode 

Read or Write Cycle Time 

40 


45 


50 


ns 


43 

*CH2CL2 

*CP 

CAS Precharge Time 

10 


10 


10 


ns 


44 

*AVRH1 

*CAR 

Column Address to RAS 

Setup Time 

30 


35 


45 


ns 


45 

*CH2QV 

*CAP 

Access Time from 

Column Precharge 


35 


40 


45 

ns 

7 

46 

*RL1DX 

*DHR 

Data in Hold Time 

Referenced to RAS 

50 


55 


60 


ns 


47 

*CL1RL2 

*CSR 

CAS Setup Time 

CAS-before-RAS Refresh 

10 


10 


10 


ns 


48 

*RH2CL2 

*RPC 

RAS to CAS Precharge Time 

10 


10 


10 


ns 


49 

*RL1 CHI 

*CHR 

CAS Hold Time 

CAS-before-RAS Refresh 

30 


30 


30 


ns 


50 

*0202 

(RMW) 

*PCM 

Fast Page Mode Read- 
Modify-Write Cycle Time 

85 

j 

95 


100 


ns 



V 

V 

Transition Time 

(Rise and Fall) 

3 

50 

3 

50 

3 

50 

ns 

15 



*REF 

Refresh Interval 

(512 Cycles) 


8 


8 


8 

ms 

17 



*REF 

Refresh Interval 

V53C104FL Only 

(512 Refresh cycles, t RC =125 ns) 


64 


64 


64 

ms 

17,18 
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1 . I DD is dependent on output loading when the device output is selected. Specified l DD (max.) is measured with the 
output open. 

2. I DD is dependent upon the number of address transitions. Specified l DD (max.) is measured with a maximum of two 
transitions per address cycle in Fast Page Mode. 

3. Specified V |L (min.) is steady state operating. During transitions, V |L (min.) may undershoot to -1 .0 V for a period 
not to exceed 20 ns. All AC parameters are measured with V |L (min.) > V ss and V IH (max.) < V DD . 

4. t RCD (max.) is specified for reference only. Operation within t RCD (max.) limits insures that tp AC (max.) and t CAA (max.) 
can be met. If t RCD is greater than the specified t RCD (max.), the access time is controlled by t CAA and t CAC . 

5. Either t RRH or t RCH must be satisified for a Read Cycle to occur. 

6. Measured with a load equivalent to two TTL inputs and 1 00 pF. 

7. Access time is determined by the longest of t CAA , t^ and t CAp . 

8. Assumes that t RAD < t RAD (max.). If t RAD is greater than tp AD (max.), t RAC will increase by the amount that t RAD exceeds 

W max ->- 

9. Assumes that tp^ — t RCD (max.). If t RCD is greaterthan t RCD (max.), t^ will increase by the amount that t^ exceeds 
tfieo ( max ->- 

1 0. Assumes that t RAD > t RAD (max.). 

1 1. Operation within the t RAD (max.) limit ensures that t RAC (max.) can be met. t RAD (max.) is specified as a reference 
point only. If t RAD is greater than the specified t RAD (max.) limit, the access time is controlled by t CAA and t CAC . 

12. t^g, t RWD , t AWD and t CWD are not restrictive operating parameters. 

1 3. i^ cs (min.) must be satisfied in an Early Write Cycle. 

1 4. X DQ and t DH are referenced to the latter occurrence of CAS or WE. 

15. Xj is measured between V |H (min.) and V |L (max.). AC-measurements assume Xj - 5 ns. 

1 6. Assumes a three-state test load (5 pF and a 380 Ohm Thevenin equivalent). 

1 7. An initial 200 ps pause and 8 RAS-containing cycles are required when exiting an extended period of bias without 
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval. 

18. This is battery backup data retention mode under CAS before RAS refresh cycles. 
t RC = 125 ps (125 ps x 512 = 64 ms) 

*ras = Ws ( m ' n ) t0 1 MS 
Input voltages : RAS and CAS 

WEandOE 


v ,h> v dd-°- 2V 
V |L < 0.2 V 

v ,n> v dd-°- 2V 


All other inputs at stable V |H or V (L 


MOSEL- VITELIC V53C104F 

Waveforms of Read Cycle 



Waveforms of Early Write Cycle 



67602 
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Functional Description 

The V53C104F is a CMOS dynamic RAM opti- 
mized for high data bandwidth, low power applica- 
tions. It is functionally similar to a traditional dynamic 
RAM. The V53C104F reads and writes data by 
multiplexing an 1 8-bit address into a 9-bit row and a 
9-bit column address. Th e row address is latched by 
the Row Address Strobe (RAS). The column address 
“flows through” an internal address bu ffer a nd is 
latched by the Column Address Strobe (CAS). Be- 
cause access time is primarily dependent on a valid 
colum n address rather than the precise time th at the 
CAS edge occurs, the delay time from RAS to CAS 
has little effect on the access time. 

Memory Cycle 

A memory cycle is initiated by bringing RAS low. 
Any memory cycle, once initiated, must not be ended 
or aborted before the minimum t RAS time has expired. 
This ensures proper device operation and data integ- 
rity. A new cycle must not be initiated until the 
minimum precharge time t Rp /t Cp has elapsed. 

Read Cycle 

A Read cycle is performed by holding the Write 
Enable (WE) signal High during a RAS/CAS opera- 
tion. The column address must be held for a mini- 
mum specified by t AR . Data Out becomes valid only 
when t 0AC , t RAC , t CAA and t CAC are all satisifed. As a 
result, the access time is dependent on the timing 
relationships between these parameters. For ex- 
ample, the access time is limited by t CAA when t RAC , 
t CAC and t 0AC are all satisfied. 

Write Cycle 

A Write C ycle is performed by taking WE and CAS 
low during a RAS operation. The column address is 
latched by CA S. The Write Cycle can be WE con- 
tr olled o r CAS controlled depending on whether WE 
or CAS falls later. Consequently, the input data must 
be valid at or before the fallin g edg e of WE or CAS, 
whichever occurs last. In the CAS-controlled Write 
Cy cle, w hen the leading edge of WE occurs prior to 
the CAS low transition, the I/O data pins will be in the 
High-Z state at the beginning of the Write function. 


Ending the Write with RAS or CAS will maintain the 
output in the High-Z state. 

In the WE controlled Write Cycle, OE must be in 
the high state and t QED must be satisfied. 

Refresh Cycle 

To retain data, 512 Refresh Cycles are required in 
each 8 ms period. There are two ways to refresh the 
memory: 

1. By clocking eac h of th e 512 row addresses (A 0 
through A 8 ) with RAS at least once e very 8 ms. 
Any Read, Write, Read-Modify-Write or RAS-only 
cycle refreshes the addressed row. 

2. Using a CAS-before-RAS Refresh Cycle. If CAS 
makes a transition from lo w to h igh t o low a fter the 
previ ous cycle and before RAS falls, CAS-before- 
RAS refresh is activated. The V53C1 04F uses the 
output of an internal 9-bit counter as the source of 
row addresses and ignore external address in- 
puts. 

CAS-before-RAS is a “refresh-only” mode and no 
data access or device selection is allowed. Thus, the 
o utput remain s in th e High-Z state during the cycle. 
A CAS-before-RAS counter test mode is provided to 
ensure reliable operation of the internal refresh 
counter. 

Data Retention Mode 

The V53C1 04F offers a CMOS standby mode that 
is entered by causing the RAS clock to swing be- 
tween a valid V, L a nd an “extra high” V, H within 0.2 V 
of V DD . While the RAS clock is at the “extra high” 
level, the V53C104F power consumption is reduced 
to the low l DD6 level. Overall l DD consumption when 
operating in this mode can be calculated as follows: 

(t RC ) x (l DD1 ) + (t RX — t RC ) x (l DD6 ) 

I = 


Where: t RC = Refresh Cycle Time 
t RX = Refresh Interval / 512 
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Fast Page Mode Operation 

Fast Page Mode operation permits all 512 col- 
umns within a selected row of the device to be 
rando mly accessed at a high data rate. Main taining 
RAS low while performing successive CAS cycles 
retains the row address internally and eliminates the 
need to reapply it for each cycle. The column address 
buffer acts as a transparent or flow-through latch 
while CAS is high. Thus, access begins from the 
occurrence of a valid colum n address rather than 
from the falling edge of CA S, elim inating t ASC and ij 
from the critical timing path. CAS latches the address 
into the column address buffer and acts as an output 
enable. During Fast Page Mode operation, Read, 
Write, Read-Modify-Write or Read-Write-Read 
cycles are possible at random addresses within a 
row. Following the initial entry cycle into Fast Page 
Mode, access is t CAA or t CAp controlled. If th e col umn 
address is valid prior to the rising edge of CAS, the 
access time is referenced to the CAS rising edge 
and is specifie d byt n AP . If the column address is valid 
afterthe rising CAS edge, access is timed from the 
occurrence of a valid address and is spec ified by 
t CAA . In both cases, the falling edge of CAS latches 
the address and enables the output. 

Fast Page Mode provides a sustained data rate of 
25 MHz for applications that require high data rates 
such as bit-mapped graphics or high-speed signal 
processing. The following equation can be used to 
calculate the maximum data rate: 


Data Rate = 


512 


+ 51 1 x t pc 


Data Output Operation 

The V5 3C1 04F In put/Ou tput is controlled by OE, 
CAS, WE and RAS. A RAS low transition enables the 
transfer of data to and fr om th e selected row address 
in the Memory Array. A RAS high transition disables 
data transfer and latches the output data if the output 
is en abled. After a m emor y cycle is initiat ed wi th a 
RAS low transition, a CAS low transition or CA S low 
level enables the internal I/O path. A CAS high 
transition or a CAS high level disables th e I/O path 
and the output drive r if it is enabled. A CAS low 
transition while RAS is high has no effect on the I/O 
data path or on the output drivers. The output drivers, 
when otherwise enabled, can be disabled by holding 


OE high. The OE signal has no effect on any data 
stored in the output latches. A WE low level can also 
disable the output drivers when CAS is low. During a 
W rite cy cle, if WE goes low at a time in relationship 
to CAS that would normally cause the outputs to be 
active, it is necessary to use OE to disable the output 
drivers prior to the WE low transition to allow Data In 
Setup Time (t DS ) to be satisfied. 

Power-On 

After application of the V DD supply, an initial pause 
of 200 jus is required followed by a minimum of 8 
initializati on cy cles (any combination of cycles con- 
taining a RAS clock). Eight initialization cycles are 
required after extended periods of bias without 
clocks (greater than the Refresh Interval). 

During Power-On, the V DD current requirement of 
the V 53C 104F is depe ndent on the input levels of 
RAS and CAS. If RAS is low during Power-On, the 
device will go into an active cycle and l DD will ex hibit 
curre nt transients. It is recommended that RAS and 
CAS track with V DD or be held at a valid V |H during 
Power-On to avoid current surges. 


Table 1. V53C104F Data Output 

Operation for Various Cycle Types 


Cycle Type 

I/O State 

Read Cycles 

Data from Addressed 
Memory Cell 

CAS-Controlled Write 
Cycle (Early Write) 

High-Z 

WE-Controlled Write 
Cycle (Late Write) 

OE Controlled. High 

OE = High-Z I/Os 

Read-Modify-Write 

Cycles 

Data from Addressed 
Memory Cell 

Fast Page Mode 

Read 

Data from Addressed 
Memory Cell 

Fast Page Mode Write 
Cycle (Early Write) 

High-Z 

Fast Page Mode Read- 
Modify-Write Cycle 

Data from Addressed 
Memory Cell 

RAS-only Refresh 

High-Z 

CAS-before-RAS 

Refresh Cycle 

Data remains as in 
previous cycle 

CAS-only Cycles 

High-Z 


2 
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MOSEL-VITELIC V53C104H PRELIMINARY 

ULTRA-HIGH PERFORMANCE, 

LOW POWER 256K X 4 BIT 

FAST PAGE MODE CMOS DYNAMIC RAM 


HIGH PERFORMANCE 

45/45L 

50/50L 

55/55L 

60/60L 

Max. RAS Access Time, (t RAC ) 

45 ns 

50 ns 

55 ns 

60 ns 

Max. Column Address Access Time, (t CAA ) 

22 ns 

24 ns 

28 ns 

30 ns 

Min. Fast Page Mode Cycle Time, (t pc ) 

25 ns 

28 ns 

38 ns 

40 ns 

Min. Read/Write Cycle Time, (t RC ) 

90 ns 

100 ns 

110 ns 

120 ns 


LOW POWER V53C1 04HL 

45L 

50L 

55L 

60L 

Max. CMOS Standby Current, (l DD6 ) 

150 fiA 

150 pA 

150 pA 

150 pA 


Features 


■ 256K x 4-bit organization 

■ RAS access time: 45,50,55,60 ns 

■ Low power dissipation 

• V53C104H-60 

— Operating Current - 85 mA max 
— TTL Standby Current - 2.0 mA max 

■ Low CMOS Standby Current 

• V53C1 04H - 1 .0 mA max 

• V53C104HL-. 15 mA max 

■ Low Battery Back-up Current 

• V53C1 Q4HL - 200uA max 

■ Read -Modify -Write , RAS-Only Refresh, 
CAS-Before-RAS Refresh capability 

■ Refresh Interval 

• V53C1 04H - 51 2 cycles/8 ms 

• V53C1 04HL - 51 2 cycles/64 ms 

■ Fast Page Mode for a sustained data rate 
greater than 40 MHz 

■ Available in 20 pin Plastic DIP and 26/20 pin SOJ 
packages 

Description 

The V53C104H is a high speed 262,144 x 4 bit 
CMOS dynamic random access memory. Fabri- 


Device Usage Chart 


Operating 

Temperature 

Range 

Package Outline 

Access Time (ns) 

Power 

Temperature 

Mark 

P 

K 

45 

50 

55 

60 

Low 

Std. 

0°C to 70 °C 

• 

• 

• 

• 

• 

• 

• 

• 

Blank 


V53C104H Rev. 03 February 1993 


cated with Mosel-Vitelic's VICMOS III technology, 
the V53C1 04H offers a combination of features: Fast 
Page Mode for high data bandwidth, fast usable 
speed, CMOS standby current and, on request, 
extended refresh for very low data retention power 
(V53C104HL). 

All inputs and outputs are TTL compatible. Input 
and output capacitances are significantly lowered to 
allow increased system performance. Fast Page 
Mode operation allows random access of up to 512 
(x4) bits within a row with cycle tim es as short as 25 
ns. Because of static circuitry, the CAS clock is not 
in the critical timing path. The flow-through column 
address latches allow address pipelining while relax- 
ing many critical system timing requirements for fast 
usable speed. These features make the V53C1 04H 
ideally suited for graphics, digital signal processing 
and high performance computing systems. 

The V53C1 04 HL offers a maximum data retention 
power of 1 .1 mW when o perat ing in C MOS standby 
mode and performing CAS-before-RA S ref resh 
cycles. This mode is entered by holding RAS at a 
voltage greater than V DD - 0.2 when it is inactive. 
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V 5 3 C 1 0 4 H 




DEVICE PKG 


P (PLASTIC DIP) 
K (SOJ) 





| TEMP. 

PWR. I— BLANK (0°C to 70°C) 
I— BLANK (NORMAL) 

*— L (LOW POWER) 


45 (45 ns) 
50 (50 ns) 
55 (55 ns) 
60 (60 ns) 


26/20 Lead SOJ Package 
PIN CONFIGURATION 
Top View 



Absolute Maximum Ratings * 

Ambient Temperature 

Under Bias -10°C to +80°C 

Storage Temperature (plastic) ....-55°C to +125°C 

Voltage Relative to V ss -1 .0 V to +7.0 V 

Data Output Current 50 mA 

Power Dissipation 1 .0 W 

*Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 


20 Lead Plastic DIP 
PIN CONFIGURATION 
Top View 



Capacitance* 


T a = 25°C, 

V dd = 5V ±1 0%,V ss = 

= 0V 



Symbol 

Parameter 

Typ. 

Max. 

Unit 

C IN1 

Address Input 

3 

4 

PF 

C IN2 

RAS, CAS, WE, OE 

4 

5 

PF 

C OUT 

Data Input/Output 

5 

7 

PF 


* Note: Capacitance is sampled and not 1 00% tested 


2-123 



MOSEL-VITELIC 


V53C104H 


Block Diagram 


256K x 4 



l/Oi 

i/o 2 

l/0 3 

l/0 4 
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DC and Operating Characteristics (1-2) 

T a = 0°C to 7 CPC, V DD = 5 V ± 10%, V ss = 0 V, unless otherwise specified. 


Symbol 

Parameter 

Access 

Time 

V53C104H 

V53C104HL 

Unit 

Test Conditions 

Notes 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

'u 

Input Leakage Current 
(any input pin) 


-10 

| 

10 

-10 


10 

pA 

V < V < V 

SS - v IN “ DD 


'lo 

Output Leakage Current 
(for High-Z State) 


-10 


10 

-10 


10 

HA 

V < V < V 
ss- v oirr - v dd 

RAS, CAS at V |H 


*DD1 

V DD Supply Current, 

Operating 

45 



110 



110 

mA 

'rc-'rc < min -> 

1,2 

50 



100 



100 

55 



90 



90 

60 



85 



85 

*DD2 

V DD Supply Current, 

TTL Standby 




2 



2 

mA 

RAS, CAS at V |H 
other inputs > Vgg 


^DD3 

V DD Supply Current, 
RAS-Only Refresh 

45 



110 



110 

mA 

t RC = t R 0 ( min ) 

2 

50 



100 



100 

55 



90 



90 

60 



85 



85 

*DD4 

V DD Supply Current, 

Fast Page Mode 

Operation 

45 



100 



100 

mA 

Minimum Cycle 

1,2 

50 



90 



90 

55 



85 



85 

60 



80 



80 

*DD5 

V DD Supply Current, 
Standby, Output Enabled 




2.0 



2.0 

mA 

ras=v ih , cas=v il 

other inputs > V^ 

1 

*DD6 

V DD Supply Current, 

CMOS Standby 




1.0 



0.15 

mA 

RAS > V DD - 0.2 V, 
CAS >V DD - 0.2 V, 

All other inputs > V^ 


’dD7 

Battery Back-up 

Data Retention Current 
(V53C1 04HL Only) 




N.A. 



0.2 

mA 

CAS-before-RAS 
Refresh cycle 
t RC =125tis 

CMOS clock levels 

18 

V ,L 

Input Low Voltage 


-1 


0.8 

-*1 


0.8 

V 


3 

V ,H 

Input High Voltage 


2.4 


V DD +1 

2.4 


V DD +1 

V 


3 

V OL 

Output Low Voltage 




0.4 



0.4 

V 

l 0L = 4.2 mA 


X 

o 

> 

Output High Voltage 


2.4 



2.4 



V 

i 0H -- 5mA 
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AC Characteristics 

T a = 0°C to 70°C, V DD = 5 V ±10%, V $s = 0V unless otherwise noted 
AC Test conditions, input pulse levels 0 to 3V 


# 

! 

JEDEC 

Symbol 

Symbol 

Parameter 

45/L 

50/L 

55/L 

60/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

1 

VlRHI 

Vs 

RAS Pulse Width 

45 

75K 

50 

75K 

55 

75K 

60 

75K 

ns 


2 

l RL2RL2 

V 

Read or Write Cycle Time 

90 


100 


110 


120 


ns 


3 

*RH2RL2 

V 

RAS Precharge Time 

35 


40 


45 


50 


ns 


4 

Vi CHI 

Vh 

CAS Hold Time 

45 


50 


55 


60 


ns 


5 

Vi CHI 

Vs 

CAS Pulse Width 

12 


12 


15 


15 


ns 


6 

VlCLI 

Vd 

RAS to CAS Delay 

18 

31 

19 

36 

20 

40 

20 

45 

ns 

4 

7 

t WH2CL 2 

Vs 

Read Command Setup Time 

0 


0 


0 


0 


ns 


8 

*AVRL2 

*ASR 

Row Address Setup Time 

0 


0 


0 


0 


ns 


9 

Vi AX 

Vh 

Row Address Hold Time 

8 


9 


10 


10 


ns 


10 

*AVCL2 

*asc 

Column Address Setup Time 

0 


0 


0 


0 


ns 


11 

Vi AX 

Vh 

Column Address Hold Time 

6 


7 


10 


10 


ns 


12 

VlRHI(R) 

Vh (R) 

RAS Hold Time (Read Cycle) 

14 


14 


15 


15 


ns 


13 

*CH2RL2 

Vp 

CAS to RAS Precharge Time 

4 


4 


5 


5 


ns 


14 

*CH2WX 

Vh 

Read Command Hold Time 

Referenced to CAS 

0 


0 


0 


0 


ns 

5 

15 

*RH2WX 

Vh 

Read Command Hold Time 

Referenced to RAS 

0 


0 


0 


0 


ns 

5 

16 

t OEL1RH2 

Vh 

RAS Hold Time 

Referenced to OE 

9 


9 


10 


10 


ns 


17 

VlQV 

Vc 

Access Time from OE 


12 


12 


15 


15 

ns 


18 

VlQV 

Vc 

Access Time from CAS 


12 


12 


15 


15 

ns 

6,7 

19 

VlQV 

Vc 

Access Time from RAS 


45 


50 


55 


60 

ns 

6,8,9 

20 

Vvqv 

Va 

Access Time from Column 

Address 


22 


24 


28 


30 

ns 

6,7, 

10 
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AC Characteristics (Cont'd.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

45/L 

50/L 

55/L 

60/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

21 

^CLIQX 


OE or CAS to Low-Z Output 

0 


0 


0 


0 


ns 

16 

22 

thteQZ 

*HZ 

OE or CAS to High-Z Output 

0 

8 

0 

8 

0 

10 

0 

20 

ns 

16 

23 

Vi AX 

*AR 

Column Address Hold Time 

from RAS 

30 


35 


45 


50 


ns 


24 

VlAV 

Vd 

RAS to Column Address 

Delay Time 

13 

23 

14 

26 

15 

27 

15 

30 

ns 

11 

25 

VlRH1(W) 

^RSH (W) 

RAS or CAS Hold Time 
in Write Cycle 

14 


14 


15 


15 


ns 


26 

Vi CHI 

*CWL 

Write Command to CAS 

Lead Time 

14 


14 


15 


15 


ns 


27 

VlCL2 

Vs 

Write Command Setup Time 

0 


0 


0 


0 


ns 

12,13 

28 

VlWHI 

Vh 

Write Command Hold Time 

6 


7 


10 


10 


ns 


29 

VlWHI 

Q. 

J 5 

Write Pulse Width 

6 


7 


10 


10 


ns 


30 

VlWHI 

Vr 

Write Command Hold Time 

from RAS 

30 


35 


45 


50 


ns 


31 

VlRHI 

V/l 

Write Command to RAS 

Lead Time 

14 


14 


15 


15 


ns 


32 

VwL2 

V 

Data in Setup Time 

0 


0 


0 


0 


ns 

14 

33 

VlDX 

*DH 

Data in Hold Time 

6 


7 


10 


10 


ns 

14 

34 

VlGL2 

Vh 

Write to OE Hold Time 

9 


9 


10 


10 


ns 

14 

35 

^GH2DX 

Vd 

OE to Data Delay Time 

8 


8 


10 


10 


ns 

14 

36 

V 2 RL 2 

(RMW) 

*rwc 

Read-Modify-Write 

Cycle Time 

135 


145 


160 


170 


ns 


37 

VlRHI 

(RMW) 

^RRW 

Read-Modify-Write Cycle 

RAS Pulse Width 

85 


90 


100 


105 


ns 


38 

VlWL2 

Vd 

CAS to WE Delay 

31 


33 


38 


40 


ns 

12 
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AC Characteristics (Cont'd.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

45/L 

50/L 

55/L 

60/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

39 

'rL1WL2 

'rWD 

RAS to WE Delay in 
Read-Modify-Write Cycle 

65 


70 


80 


85 


ns 

12 

40 

'cLICHI 

'cRW 

CAS Pulse Width (RMW) 

50 


54 


62 


65 


ns 


41 

t AVWL2 

'aWD 

Col. Address to WE Delay 

41 


43 


55 


58 


ns 

12 

42 

'cL2CL2 

'pc 

Fast Page Mode 

Read or Write Cycle Time 

25 


28 


38 


40 


ns 


43 

'cH2CL2 

'cP 

CAS Precharge Time 

7 


8 


10 


10 


ns 


44 

'aVRHI 

'cAR 

Column Address to RAS 
Setup Time 

22 


24 


28 


30 


ns 


45 

'cH2QV 

'cap 

Access Time from 

Column Precharge 


24 


26 


32 


34 

ns 

7 

46 

'rLIDX 

'dhr 

Data in Hold Time 

Referenced to RAS 

30 


35 


45 


50 


ns 


47 

'cLI RL2 

'cSR 

CAS Setup Time 
CAS-before-RAS Refresh 

10 


10 


10 


10 


ns 


48 

'rH2CL2 

'rpc 

RAS to CAS Precharge Time 

0 


0 


0 


0 


ns 


49 

WlCHI 

'cHR 

CAS Hold Time 

CAS-before-RAS Refresh 

12 


12 


15 


15 


ns 


50 

'cL2CL2 

(RMW) 

'pCM 

Fast Page Mode Read- 
Modify-Write Cycle Time 

65 


70 


82 


85 


ns 



»r 


Transition Time 
(Rise and Fall) 

3 

50 

3 

50 

3 

50 

3 

50 

ns 

15 



'ref 

Refresh Interval 
(512 Cycles) 


8 


8 


8 


8 

ms 

17 



w 

Refresh Interval 

V53C104HL Only 
(512 Cycles, t RC = 125 ns) 


64 


64 


64 


64 

ms 

17,18 
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Notes: 

1 . I DD is dependent on output loading when the device output is selected. Specified l DD (max.) is measured with the 
output open. 

2. I DD is dependent upon the number of address transitions. Specified l DD (max.) is measured with a maximum of two 
transitions per address cycle in Fast Page Mode. 

3. Specified V, L (min.) is steady state operating. During transitions, V |L (min.) may undershoot to -1 .0 V for a period 
not to exceed 20 ns. All AC parameters are measured with V |L (min.) > V ss and V |H (max.) < V DD . 

4. t RCD (max.) is specified for reference only. Operation within t RCD (max.) limits insures that t RAC (max.) and t CAA (max.) 
can be met. If t RCD is greater than the specified t RCD (max.), the access time is controlled by t CAA and t CAC . 

5. Either t RRH or t RCH must be satisified for a Read Cycle to occur. 

6. Measured with a load equivalent to two TTL inputs and 1 00 pF. 

7. Access time is determined by the longest of t CAA , t CAC and t CAp . 

8. Assumes that t RAD <t RAD (max.). If t RAD isgreaterthant RAD (max.), t RAC will increase by the amount that t RAD exceeds 
W (max.). 

9. Assumes that t RCD <t RCD (max.). If t RCD is greaterthan t RCD (max.), t RAC will increase by the amount that t RCD exceeds 

*R CD ( maX ')- 

1 0. Assumes that t RAD > t RAD (max.). 

1 1 . Operation within the t RAD (max.) limit ensures that t RAC (max.) can be met. t RAD (max.) is specified as a reference 
point only. If t RAD is greater than the specified t RAD (max.) limit, the access time is controlled by t^ and t CAC . 

12. t^g, t RWD , t AWD and t CWD are not restrictive operating parameters. 

13. t^g (min.) must be satisfied in an Early Write Cycle. 

1 4. t DS and t DH are referenced to the latter occurrence of CAS or WE. 

15. ij is measured between V |H (min.) and V |L (max.). AC-measurements assume ij - 5 ns. 

1 6. Assumes a three-state test load (5 pF and a 380 Ohm Thevenin equivalent). 

1 7. An initial 200 ps pause and 8 RAS-containing cycles are required when exiting an extended period of bias without 
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval. 

18. This is battery backup data retention mode under CAS-before-RAS refresh cycles. 

t RC = 125 ps (125 ps x 512 = 64 ms) 

*RAS = *RAS ( m ' n -) t0 1 

Input voltages: RAS and CAS V |H > V DD - 0.2 V 

V |L < 0.2 V 

WE and OE V |N > V DD - 0.2 V 
All other inputs at stable V )H or V |L 
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Waveforms of Read Cycle 



Waveforms of Early Write Cycle 
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Waveforms of OE-Controlled Write Cycle 


RAS 


CAS 


1 


VlH — 
V|L- 


t CRP (13)-H- 


l ASR (8)~ 


l RC (2)~ 


l RAS (1) ~ 


F t RP(3)“ 


l CSH (4) _ 


l RCD (6) “ 




RAD(24)-^f 


ADDRESS 


SM 


ROW ADDRESS 


*RAH (9, I I 

-H U-t, 


1 CAR (44) 


ASC (10) 


COLUMN ADDRESS 


l RSH (W)(12)~ 
( CAS (5) 


X 


tCAH (11) 

MB 


V IH- 

V, L - 


OE 


I/O 


f 




1 CRP (13) 





** t CWL(26)“ 

X RWL(31) ” 

*• t WP (29) — 

L a 

-^1 

zzzzzzzzzzzzzzzzzzzz? 

ggzszzzzzzzzzzz 


*■)“ t WOH (34) 

77777777777777" 

V////////////////// 

1 OED (35) “T* ► 

r 0 — t DH (33) — H 
~ 1 DS (32) 1 


> — (xxxxxx — : 

KXXXXXXXXXXXXXXM 



Waveforms of Read-Modify-W rite Cycle 
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V53C104H 
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Waveforms of Fast Page Mode Write Cycle 
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Waveforms of Fast Page Mode Read-Write Cycle 




Waveforms of RAS-Oniy Refresh Cycle 


RAS 

CAS 

ADDRESS 
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■1 








1579 08 


NOTE: WE, OE = Don’t care 
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Waveforms of Hidden Refresh Cycle (Read) 




Waveforms of Hidden Refresh Cycle (Write) 
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WE 
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Functional Description 

The V53C104H is a CMOS dynamic RAM opti- 
mized for high data bandwidth, low power applica- 
tions. It is functionally similar to a traditional dynamic 
RAM. The V53C104H reads and writes data by 
multiplexing an 1 8-bit address into a 9-bit row and a 
9-bit column address. Th e row address is latched by 
the Row Address Strobe (R AS). The column address 
“flows through” an internal address bu ffer a nd is 
latched by the Column Address Strobe (CAS). Be- 
cause access time is primarily dependent on a valid 
colum n address rather than the precise time th at the 
CAS edge occurs, the delay time from RAS to CAS 
has little effect on the access time. 

Memory Cycle 

A memory cycle is initiated by bringing RAS low. 
Any memory cycle, once initiated, must not be ended 
or aborted before the minimum t RAS time has expired. 
This ensures proper device operation and data integ- 
rity. A new cycle must not be initiated until the 
minimum precharge time t Rp /t Cp has elapsed. 

Read Cycle 

A Read cycle is performed by holding the Write 
Enable (WE) signal High during a RAS/CAS opera- 
tion. The column address must be held for a mini- 
mum specified by t AR . Data Out becomes valid only 
when t 0AC> t RAC , t CAA and t CAC are all satisifed. As a 
result, the access time is dependent on the timing 
relationships between these parameters. For ex- 
ample, the access time is limited by t CAA when t RAC , 
t CAC and t QAC are all satisfied. 

Write Cycle 

A Write C ycle is performed by taking WE and CAS 
low during a RAS operation. The column address is 
latched by CA S. The Write Cycle can be WE con- 
tr olled o r CAS controlled depending on whether WE 
or CAS falls later. Consequently, the input data must 
be valid at or before the fallin g edg e of WE or CAS, 
whichever occurs last. In the CAS-controlled Write 
Cy cle, w hen the leading edge of WE occurs prior to 
the CAS low transition, the I/O data pins will be in the 
High-Z state at the beginning of the Write function. 


Ending the Write with RAS or CAS will maintain the 
output in the High-Z state. 

In the WE controlled Write Cycle, OE must be in 
the high state and t QED must be satisfied. 

Refresh Cycle 

T o retain data, 51 2 Refresh Cycles are required in 
each 8 ms period. There are two ways to refresh the 
memory: 

1. By clocking eac h of th e 512 row addresses (A 0 
through A 8 ) with RAS at least once e very 8 ms. 
Any Read, Write, Read-Modify-Write or RAS-only 
cycle refreshes the addressed row. 

2. Using a CAS-before-RAS Refresh Cycle. If CAS 
makes a transition from lo w to h igh t o low a fter the 
previ ous cycle and before RAS falls, CAS-before- 
RAS refresh is activated. The V53C1 04H uses the 
output of an internal 9-bit counter as the source of 
row addresses and ignore external address in- 
puts. 

CAS-before-RAS is a “refresh-only” mode and no 
data access or device selection is allowed. Thus, the 
o utput remain s in th e High-Z state during the cycle. 
A CAS-before-RAS counter test mode is provided to 
ensure reliable operation of the internal refresh 
counter. 

Data Retention Mode 

The V53C1 04H offers a CMOS standby mode that 
is entered by causing the RAS clock to swing be- 
tween a valid V |L a nd an “extra high” V, H within 0.2 V 
of V DD . While the RAS clock is at the “extra high” 
level, the V53C1 04H power consumption is reduced 
to the low l DD6 level. Overall l DD consumption when 
operating in this mode can be calculated as follows: 

(t RC ) x (l DD1 ) + (t RX -t RC ) x (l DD6 ) 

1 = — 


Where: t RC = Refresh Cycle Time 
t RX = Refresh Interval / 512 
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Fast Page Mode Operation 

Fast Page Mode operation permits all 512 col- 
umns within a selected row of the device to be 
randomly accessed at a high data rate. Maintaining 
RAS low while performing successive CAS cycles 
retains the row address internally and eliminates the 
need to reapply it for each cycle. The column address 
buffer acts as a transparent or flow-through latch 
while CAS is high. Thus, access begins from the 
occurrence of a valid column address rather than 
from the falling edge of CAS, eliminating t ASC and ij 
from the critical timing path. CAS latches the address 
into the column address buffer and acts as an output 
enable. During Fast Page Mode operation, Read, 
Write, Read-Modify-Write or Read-Write-Read 
cycles are possible at random addresses within a 
row. Following the initial entry cycle into Fast Page 
Mode, access is t CAA or t CAp controlled. If th e col umn 
address is valid prior to the rising edge of CAS, the 
access time is referenced to the CAS rising edge 
and is specifie d byt C AP . If the column address is valid 
after the rising CAS edge, access is timed from the 
occurrence of a valid address and is specified by 
t CAA . In both cases, the falling edge of CAS latches 
the address and enables the output. 

Fast Page Mode provides a sustained data rate of 
40 MHz for applications that require high data rates 
such as bit-mapped graphics or high-speed signal 
processing. The following equation can be used to 
calculate the maximum data rate: 

512 

Data Rate = 

*RC + x fpQ 

Data Output Operation 

The V53C1 04H Input/Output is controlled by OE, 
CAS, WE and RAS. A RAS low transition enables the 
transfer of data to and from the selected row address 
in the Memory Array. A RAS high transition disables 
data transfer and latches the output data if the output 
is enabled. After a memory cycle is initiated with a 
RAS low transition, a CAS low transition or CAS low 
level enables the internal I/O path. A CAS high 
transition or a CAS high level disables the I/O path 
and the output driver if it is enabled. A CAS low 
transition while RAS is high has no effect on the I/O 
data path or on the output drivers. The output drivers, 
when otherwise enabled, can be disabled by holding 


OE high. The OE signal has no effect on any data 
stored in the output latches. A WE low level can also 
disable the output drivers when CAS is low. During a 
Write cycle, if WE goes low at a time in relationship 
to CAS that would normally cause the outputs to be 
active, it is necessary to use OE to disable the output 
drivers prior to the WE low transition to allow Data In 
Setup Time (t DS ) to be satisfied. 

Power-On 

After application of the V DD supply, an initial pause 
of 200 ps is required followed by a minimum of 8 
initialization cycles (any combination of cycles con- 
taining a RAS clock). Eight initialization cycles are 
required after extended periods of bias without 
clocks (greater than the Refresh Interval). 

During Power-On, the V DD current requirement of 
the V53C1 04 H is dependent on the input levels of 
RAS and CAS. If RAS is low during Power-On, the 
device will go into an active cycle and l DD will exhibit 
current transients. It is recommended that RAS and 
CAS track with V DD or be held at a valid V |H during 
Power-On to avoid current surges. 


Table 1 . V53C104H Data Output 

Operation for Various Cycle Types 


Cycle Type 

I/O State 

Read Cycles 

Data from Addressed 
Memory Cell 

CAS-Controlled Write 
Cycle (Early Write) 

High-Z 

WE-Controlled Write 
Cycle (Late Write) 

OE Controlled. High 

OE = High-Z I/Os 

Read-Modify-Write 

Cycles 

Data from Addressed 
Memory Cell 

Fast Page Mode 

Read 

Data from Addressed 
Memory Cell 

Fast Page Mode Write 
Cycle (Early Write) 

High-Z 

Fast Page Mode Read- 
Modify-Write Cycle 

Data from Addressed 
Memory Cell 

RAS-only Refresh 

High-Z 

CAS-before-RAS 

Refresh Cycle 

Data remains as in 
previous cycle 

CAS-only Cycles 

High-Z 


2 
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HIGH PERFORMANCE, 3.3 VOLT 
256K X 4 BIT FAST PAGE MODE 
CMOS DYNAMIC RAM 


HIGH PERFORMANCE V53C104N 

60/60L 

70/70L 

80/80L 

Max. RAS Access Time, (t RAC ) 

60 ns 

70 ns 

80 ns 

Max. Column Address Access Time, (t CAA ) 

35 ns 

40 ns 

45 ns 

Min. Fast Page Mode Cycle Time, (t pc ) 

45 ns 

50 ns 

55 ns 

Min. Read/Write Cycle Time, (t RC ) 

120 ns 

130 ns 

150 ns 


LOW POWER V53C104NL 

60L 

70L 

80L 

Max. CMOS Standby Current, (l DD6 ) 

40 jiA 

40 pA 

40 pA 


Features 

m 256 K x 4 Organization 

■ RAS access time: 60,70,80 ns 

■ Low power dissipation for V53C1 04N-80 

• Operating Current - 35 mA max. 

• TTL Standby Current - 1 .0 mA max. 

■ Low CMOS Standby Current 

• V53C104N - 400 pA max. 

• V53C1 04NL - 40 juA max. 

■ Read- Modify -Write , RAS-Only Refresh, 
CAS-Before-RAS Refresh capability. 

■ Common I/O capability 

■ Refresh Interval 

• V53C1 04N - 51 2 cycles/8ms 

• V53C104NL -512 cycles/64m$ 

■ On-chip substrate bias generator 

■ Fast Page Mode for a sustained data rate 
greater than 25 MHz 

■ Standard packages are 20 pin Plastic DIP and 
26/20 pin SOJ 

■ Low Battery Back-up Current 

• V53C1 04NL - 1 50 pA max. 


Description 

The V53C104N is a high speed 262,144 x 4 bit 
CMOS dynamic random access memory. Fabri- 
cated with Mosel-Vitelic's VICMOS IV technology, 
the V53C1 04N offers a combination of features: Fast 
Page Mode for high data bandwidth, fast usable 
speed, CMOS standby current and, on request, 
extended refresh for very low data retention power 
(V53C104NL). 

All inputs and outputs are TTL compatible. Input 
and output capacitances are significantly lowered to 
allow increased system performance. Fast Page 
Mode operation allows random access of up to 512 
(x4) bits within a row with cycle tim es as short as 45 
ns. Because of static circuitry, the CAS clock is not 
in the critical timing path. The flow-through column 
address latches allow address pipelining while relax- 
ing many critical system timing requirements for fast 
usable speed. These features make the V53C104N 
ideally suited for graphics, digital signal processing 
and high performance computing systems. 

The V53C1 04NL offers a maximum data retention 
power of 1 .65 mW when opera ting in C MOS standby 
mode and performing CAS-before-RAS refresh 
cycles. 


Device Usage Chart 


Operating 

Temperature 

Range 

Package Outline 

Access Time (ns) 

Power 

Temperature 

Mark 

P 

K 

60 

70 

80 

Low 

Std. 

0°C to 70 °C 

• 

• 

• 

• 

• 

• 

• 

Blank 


V53C104N Rev. 02 April 1993 
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V 5 3 C 1 0 4 N 


Description 

Pkg . 

Pin Count 

Plastic DIP 

P 

20 

SOJ 

K 

26/20 


l t j 

FAMILY 


DEVICE 


P (PLASTIC DIP) 
K (SOJ) 


I M 


PKG 


SPEED 

(tRAC) 


| TEMP. 

PWR. I— BLANK (0°C to 70°C) 
— BLANK (NORMAL) 

L (LOW POWER) 


— 60 (60 ns) 

— 70 (70 ns) 
80 (80 ns) 


26/20 Lead SOJ Package 
PIN CONFIGURATION 
Top View 


l/Oi 

1/02 

WE 

RAS 

NC 


A0 
A 1 
A 2 
A3 
V DD 


vss 

I/O4 

I/O3 

7^3 

OE 


A8 

A 7 

A6 

AS 

A 4 



Absolute Maximum Ratings* 

Ambient Temperature 

Under Bias -10°C to +80°C 

Storage Temperature (plastic) ....-55°C to +125°C 

Voltage Relative to V ss -1 .0 V to +6.0 V 

Voltage on V DD relative to V $s -0.5 V to +6.0 V 

Data Output Current 50 mA 

Power Dissipation 1 .0 W 

*Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 


20 Lead Plastic DIP 
PIN CONFIGURATION 
Top View 


Vss 

I/O 4 
I/O 3 

OE 

A 8 

a 7 

A 6 

As 

a 4 


Pin Names 


I/Ch 

C 

1 

tzt 

20 

i/0 2 

C 

2 


19 

WE 

c 

3 

Cl 

18 

RAS 

c 

4 


17 

NC 

c 

5 

0 

16 

A o 

c 

6 

O 

15 

A 1 

c 

7 

CO 

l_f) 

14 

A 2 

c 

8 

> 

13 

A 3 

c 

9 


12 

V DD 

c 

10 


11 


V A 8 

Address Inputs 

RAS 

Row Address Strobe 

CAS 

Column Address Strobe 

WE 

Write Enable 

OE 

Output Enable 

I/O, -l/CL 

1 4 

Data Input, Output 

V DD 

+3.3V Supply 

v ss 

0V Supply 

NC 

No Connect 


Capacitance* 

t a = 25 ° C ' V dd = 3 - 3v±10% - v ss = 0V 


Symbol 

Parameter 

— 1 
Typ. 

Max. 

Unit 

C IN1 

Address Input 


6 

PF 

C IN2 

RAS, CAS, WE, OE 

— 

7 

PF 

^OUT 

Data Input/Output 

- 

7 

PF 


* Note: Capacitance is sampled and not 100% tested 
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Block Diagram 


256K x 4 
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DC and Operating Characteristics (1-2) 

T a = 0°C to 70°C, V DD = 3.3 V ± 10%, V ss = 0 V, unless otherwise specified. 


Symbol 

Parameter 

Access 

Time 

V53C104N 

V53C104NL 

Unit 

Test Conditions 

Notes 

Min. 

Max. 

Min. 

Max. 

'u 

Input Leakage Current 
(any input pin) 


-10 

10 

-10 

i 

10 

VJK 

V < V < V 

V SS~ V IN - V DD 


'lo 

Output Leakage Current 
(for High-Z State) 


-10 

10 

-10 

10 

HA 

V < V < V 

V SS- v OUT - V DD 

RAS, CAS at V |H 


*DD1 

V DD Supply Current, 
Operating 

60 


45 


45 

mA 

f 

ii 

aP 

o 

3 

p 

1,2 

70 


40 


40 

80 


35 


35 

*DD2 

V DD Supply Current, 

TTL Standby 



1.0 


1.0 

mA 

RAS, CAS at V |H 
other inputs > Vgg 


*DD3 

V DD Supply Current, 
RAS-Only Refresh 

60 


45 


45 

mA 

*rc = ^rc 

2 

70 


40 


40 

80 


35 


35 

*DD4 

V DD Supply Current, 

Fast Page Mode 

Operation 

60 


50 


50 

mA 

Minimum Cycle 

1,2 

70 


40 


40 

80 


35 


35 

’dD5 

Standby, Output Enabled 



2.0 


1.0 

mA 

ras=v 1h , cas=v il 

other inputs > V ss 

1 

*DD6 

V DD Supply Current 

CMOS Standby 



400 


40 

HA 

RAS > V DD -0.2 V, 
CAS >V DD -0.2 V 
other input > V ss 


*DD7 

Battery Back-up 

Data Retention Current 
(V53C104NL only) 



N.A. 


0.15 

HA 

CAS- Before- RAS 
Refresh Cycle 

t RC = 125 HS 

CMOS Clock Levels 

1, 18 

V ,L 

Input Low Voltage 


-0.5 

0.6 

-0.5 

0.6 

V 


3 

V ,L 

Input High Voltage 


2.4 

V dd+ 0.5 

2.4 

V dd+ 0.5 

V 


3 

V 

Output Low Voltage 



0.4 


0.4 

V 

l 0L = 3 mA 


< 

o 

X 

Output High Voltage 


2.4 


2.4 



'oh “ -3 mA 
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AC Characteristics 

T a = 0°C to 70°C, V DD = 3.3V ±10%, V $s = 0V unless otherwise noted 
AC Test conditions, input pulse levels 0 to 3V 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/L 

70/L 

80/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

1 

VlRHI 

Vs 

RAS Pulse Width 

60 

75K 

70 

75K 

80 

75K 

ns 


2 

^RL2RL2 

V 

Read or Write Cycle Time 

120 


130 


150 


ns 


3 

t RH2RL2 

V 

RAS Precharge Time 

50 


50 


60 


ns 


4 

Vi CHI 

Vh 

CAS Hold Time 

60 


70 


80 


ns 


5 

Vi CHI 

Vs 

CAS Pulse Width 

20 


25 


25 


ns 


6 

V.1CL1 

Vd 

RAS to CAS Delay 

25 

40 

25 

45 

25 

55 

ns 

4 

7 

*WH2CL2 

^RCS 

Read Command Setup Time 

0 


0 


0 


ns 


8 

VrL2 

*ASR 

Row Address Setup Time 

0 


0 


0 


ns 


9 

Vi AX 

Vh 

Row Address Hold Time 

15 


15 


15 


ns 


10 

VcL2 

Vc 

Column Address Setup Time 

0 


0 


0 


ns 


11 

Vi AX 

Vh 

Column Address Hold Time 

15 


15 


15 


ns 


12 

VlRHI(R) 

Vh (R) 

RAS Hold Time (Read Cycle) 

20 


25 


25 


ns 


13 

t CH2RL2 

*crp 

CAS to RAS Precharge Time 

5 


5 


5 


ns 


14 

t CH2WX 

Vh 

Read Command Hold Time 

Referenced to CAS 

5 


5 


5 


ns 

5 

15 

*RH2WX 

Vh 

Read Command Hold Time 

Referenced to RAS 

5 


5 


5 


ns 

5 

16 

t OEL1RH2 

Vh 

RAS Hold Time 

Referenced to OE 

10 


10 


10 


ns 


17 

^GLI QV 

Vc 

Access Time from OE 


20 


25 


25 

ns 


18 

^CLI QV 

Vc 

Access Time from CAS 


20 


25 


25 

ns 

6,7 

19 

VlQV 

Vc 

Access Time from RAS 


60 


70 


80 

ns 

6,8,9 

20 

l AVQV 

Va 

Access Time from Column 

Address 


35 


40 


45 

ns 

6,7, 

10 
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AC Characteristics (Cont'd.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/L 

70/L 

80/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

21 

*0.1 QX 

*LZ 

OE or CAS to Low-Z Output 

0 


0 


0 


ns 

16 

22 

*CH2QZ 

V 

OE or CAS to High-Z Output 

0 

20 

0 

20 

0 

20 

ns 

16 

23 

*RL1AX 

*AR 

Column Address Hold Time 

from RAS 

50 


55 


60 


ns 


24 

*RL1AV 

*RAD 

RAS to Column Address 

Delay Time 

20 

25 

20 

30 

20 

35 

ns 

11 

25 

*CL1RH1(W) 

*RSH (W) 

RAS or CAS Hold Time 
in Write Cycle 

20 


25 


25 


ns 


26 

WlCHI 

*CWL 

Write Command to CAS 

Lead Time 

20 


25 


25 


ns 


27 

*WL1CL2 

*WCS 

Write Command Setup Time 

0 


0 


0 


ns 

12,13 

28 

*CL1WH1 

*WCH 

Write Command Hold Time 

15 


15 


15 


ns 


29 

*WL1WH1 

*WP 

Write Pulse Width 

15 


15 


15 


ns 


30 

*RL1 WH1 

*WCR 

Write Command Hold Time 

from RAS 

50 


55 


60 


ns 


31 

WlRHl 

*RWL 

Write Command to RAS 

Lead Time 

20 


25 


25 


ns' 


32 

*DVWL2 

*DS 

Data in Setup Time 

0 


0 


o 


ns 

14 

33 

*WL1DX 

•dh 

Data in Hold Time 

15 


15 


15 


ns 

14 

34 

*WL1GL2 

*WOH 

Write to OE Hold Time 

15 


15 


15 


ns 

14 

35 

*GH2DX 

*OED 

OE to Data Delay Time 

15 


20 


20 


ns 

14 

36 

*RL2RL2 

(RMW) 

*RWC 

Read-Modify-Write 

Cycle Time 

180 


195 


215 


ns 


37 

*RL1RH1 

(RMW) 

*RRW 

Read-Modify-Write Cycle 

RAS Pulse Width 

115 


135 


145 


ns 


38 

*CL1WL2 

*CWD 

CAS to WE Delay 

45 


55 


55 


ns 

12 
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AC Characteristics (Cont'd.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/L 

70/L 

80/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

39 

*RL1WL2 

*RWD 

RAS to WE Delay in 
Read-Modify-Write Cycle 

85 


100 


110 


ns 

12 

40 

*0.1 CHI 

*CRW 

CAS Pulse Width (RMW) 

75 


85 


85 


ns 


41 

*AVWL2 

*AWD 

Col. Address to WE Delay 

65 


70 


75 


ns 

12 

42 

*CL2CL2 

*PC 

Fast Page Mode 

Read or Write Cycle Time 

45 


50 


55 


ns 


43 

*CH2CL2 

*CP 

CAS Precharge Time 

10 


10 


10 


ns 


44 

*AVRH1 

*CAR 

Column Address to RAS 

Setup Time 

35 


40 


45 


ns 


45 

*CH2QV 

*CAP 

Access Time from 

Column Precharge 


40 


45 


50 

ns 

7 

46 

*RL1DX 

*DHR 

Data in Hold Time 

Referenced to RAS 

50 


55 


60 


ns 


47 

*CL1 RL2 

*CSR 

CAS Setup Time 

CAS-before-RAS Refresh 

10 


10 


10 


ns 


48 

*RH2CL2 

*RPC 

RAS to CAS Precharge Time 

10 


10 


10 


ns 


49 

WlCHI 

*CHR 

CAS Hold Time 

CAS-before-RAS Refresh 

30 


30 


30 


ns 


50 

*CL2CL2 

(RMW) 

VcM 

Fast Page Mode Read- 
Modify-Write Cycle Time 

95 


105 


110 


ns 



*r 

V 

Transition Time 
(Rise and Fall) 

3 

50 

3 

50 

3 

50 

ns 

15 



w 

Refresh Interval 
(512 Cycles) 


8 


8 


8 

ms 

17 



Wf 

Refresh Interval 

V53C1 04NL Only 

(512 Refresh cycles, t RC =125 ps) 


64 


64 


64 

ms 

17,18 
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Notes 

1 . I DD is dependent on output loading when the device output is selected. Specified l DD (max.) is measured with the 
output open. 

2. I DD is dependent upon the number of address transitions. Specified l DD (max.) is measured with a maximum of two 
transitions per address cycle in Fast Page Mode. 

3. Specified V |L (min.) is steady state operating. During transitions, V |L (min.) may undershoot to -1 .0 V for a period 
not to exceed 20 ns. All AC parameters are measured with V |L (min.) > V ss and V |H (max.) < V DD . 

4. t RCD (max.) is specified for reference only. Operation within t RCD (max.) limits insures that t RAC (max.) and t CAA (max.) 
can be met. If t RCD is greater than the specified t RCD (max.), the access time is controlled by t CAA and t CAC . 

5. Either t RRH or t RCH must be satisified for a Read Cycle to occur. 

6. Measured with a load equivalent to two TTL inputs and 1 00 pF. 

7. Access time is determined by the longest of t CAA , t CAC and t CAp . 

8. Assumes that t RAD < t RAD (max.). If t RAD is greater than t RAD (max.), t RAC will increase by the amount that t RAD exceeds 
*rad (max.). 

9. Assumes thatt RCD <t RCD (max.). If t RCD is greaterthan t RCD (max.), t RAC will increase by the amount that t RCD exceeds 

tRCO ( max -). 

1 0. Assumes that t RAD > t RAD (max.). 

1 1 . Operation within the t RAD (max.) limit ensures that t RAC (max.) can be met. t RAD (max.) is specified as a reference 
point only. If t RAD is greater than the specified t RAD (max.) limit, the access time is controlled by t CAA and t CAC . 

12. t^g, t RWD , t AWD and t CWD are not restrictive operating parameters. 

13. t^g (min.) must be satisfied in an Early Write Cycle. 

1 4. t DS and t DH are referenced to the latter occurrence of CAS or WE. 

15. is measured between V |H (min.) and V |L (max.). AC-measurements assume ^ = 5 ns. 

1 6. Assumes a three-state test load (5 pF and a 380 Ohm Thevenin equivalent). 

1 7. An initial 200 ps pause and 8 RAS-containing cycles are required when exiting an extended period of bias without 
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval. 

18. This is battery backup data retention mode under CAS before RAS refresh cycles. 
t RC = 125 ps (125 ps x 512 = 64 ms) 

t RAS = t RAs( min ) t01 ^ 

Input voltages : RAS and CAS V |H > V QD - 0.2 V 

V (L < 0-2 V 

WEandOE V |N >V DD -0.2 V 

All other inputs at stable V |H or V (L 


2-145 



ROW ADDRESS A X A COLUMN ADDRESS U 


j 1 CAR (44) *1 

^ RCS (7) t RRH (15) ” 


V.u 

OE IH 
V„ 


Waveforms of Early Write Cycle 


VALID DATA-OUT 
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Waveforms of OE-Controlled Write Cycle 




Waveforms of Read-Modify-Write Cycle 
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Waveforms of Fast Page Mode Read-Write Cycle 



Waveforms of RAS-Only Refresh Cycle 


RAS 


CAS 


ADDRESS 



m 1 rc (2) ► 

!*• — 'rpp) — *" 



t CRP(13)-H— 

- 'ras(I) - f — sL 

^ / \ 


/ 

»j t RAH (9) 

t ASR(8)-j«- 




1579 08 


NOTE: WE, OE = Don’t care 
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Functional Description 

The V53C104N is a CMOS dynamic RAM opti- 
mized for high data bandwidth, low power applica- 
tions. It is functionally similar to a traditional dynamic 
RAM. The V53C104N reads and writes data by 
multiplexing an 1 8-bit address into a 9-bit row and a 
9-bit column address. Th e row address is latched by 
the Row Address Strobe (RAS). The column address 
“flows through” an internal address bu ffer a nd is 
latched by the Column Address Strobe (CAS). Be- 
cause access time is primarily dependent on a valid 
colum n address rather than the precise time th at the 
CAS edge occurs, the delay time from RAS to CAS 
has little effect on the access time. 

Memory Cycle 

A memory cycle is initiated by bringing RAS low. 
Any memory cycle, once initiated, must not be ended 
or aborted before the minimum t RAS time has expired. 
This ensures proper device operation and data integ- 
rity. A new cycle must not be initiated until the 
minimum precharge time t RP /t CP has elapsed. 

Read Cycle 

A Read cycle is performed by holding the Write 
Enable (WE) signal High during a RAS/CAS opera- 
tion. The column address must be held for a mini- 
mum specified by t AR . Data Out becomes valid only 
when t 0AC , t RAC , t CAA and t CAC are all satisifed. As a 
result, the access time is dependent on the timing 
relationships between these parameters. For ex- 
ample, the access time is limited by t CAA when t RAC , 
tcAc ancl *oac are a ** sat i s ^ ecl - 

Write Cycle 

A Write Cy cle is performed by taking WE and CAS 
low during a RAS operation. The column address is 
latched by CA S. The Write Cycle can be WE con- 
tr olled o r CAS controlled depending on whether WE 
or CAS falls later. Consequently, the input data must 
be valid at or before the fallin g edg e of WE or CAS, 
whichever occurs last. In the CAS-controlled Write 
Cy cle, w hen the leading edge of WE occurs prior to 
the CAS low transition, the I/O data pins will be in the 
High-Z state at the beginning of the Write function. 


Ending the Write with RAS or CAS will maintain the 
output in the High-Z state. 

In the WE controlled Write Cycle, OE must be in 
the high state and t QED must be satisfied. 

Refresh Cycle 

T o retain data, 51 2 Refresh Cycles are required in 
each 8 ms period. There are two ways to refresh the 
memory: 

1. By clocking eac h of th e 512 row addresses (A Q 
through A Q ) with RAS at least once ev ery 8 ms. 
Any Read, Write, Read-Modify-Write or RAS-only 
cycle refreshes the addressed row. 

2. Using a CAS-before-RAS Refresh Cycle. If CAS 
makes a transition from lo w to h igh t o low a fter the 
previ ous cycle and before RAS falls, CAS-before- 
RAS refresh is activated. The V53C1 04N uses the 
output of an internal 9-bit counter as the source of 
row addresses and ignore external address in- 
puts. 

CAS-before-RAS is a “refresh-only” mode and no 
data access or device selection is allowed. Thus, the 
o utput remain s in th e High-Z state during the cycle. 
A CAS-before-RAS counter test mode is provided to 
ensure reliable operation of the internal refresh 
counter. 

Data Retention Mode 

The V53C1 04N offers a CMOS standby mode that 
is entered by causing the RAS clock to swing be- 
tween a valid V |L a nd an “extra high” V |H within 0.2 V 
of V DD . While the RAS clock is at the “extra high” 
level, the V53C1 04N power consumption is reduced 
to the low l DD6 level. Overall l DD consumption when 
operating in this mode can be calculated as follows: 

(t RC ) X (l DD1 ) + (t RX -t Rc) X ^DD6^ 

I = 


Where: t RC = Refresh Cycle Time 

t RX = Refresh Interval / 512 
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Fast Page Mode Operation 

Fast Page Mode operation permits all 512 col- 
umns within a selected row of the device to be 
rando mly accessed at a high data rate. Main taining 
RAS low while performing successive CAS cycles 
retains the row address internally and eliminates the 
need to reapply it for each cycle. The column address 
buffer acts as a transparent or flow-through latch 
while CAS is high. Thus, access begins from the 
occurrence of a valid colum n address rather than 
from the falling edge of CA S, elim inating t ASC and tj 
from the critical timing path. CAS latches the address 
into the column address buffer and acts as an output 
enable. During Fast Page Mode operation, Read, 
Write, Read-Modify-Write or Read-Write-Read 
cycles are possible at random addresses within a 
row. Following the initial entry cycle into Fast Page 
Mode, access is t CAA or t CAp controlled. If th e col umn 
address is valid prior to the rising edge of CAS, the 
access time is referenced to the CAS rising edge 
and is specifie d by t r AP . If the column address is valid 
after the rising CAS edge, access is timed from the 
occurrence of a valid address and is spec ified by 
t CAA . In both cases, the falling edge of CAS latches 
the address and enables the output. 

Fast Page Mode provides a sustained data rate of 
25 MHz for applications that require high data rates 
such as bit-mapped graphics or high-speed signal 
processing. The following equation can be used to 
calculate the maximum data rate: 

512 

Data Rate = 

*RC + x tpc 

Data Output Operation 

The V5 3C1 04N In put/Ou tput is controlled by OE, 
CAS, WE and RAS. A RAS low transition enables the 
transfer of data to and fr om th e selected row address 
in the Memory Array. A RAS high transition disables 
data transfer and latches the output data if the output 
is en abled. After a m emor y cycle is initiat ed wi th a 
RAS low transition, a CAS low transition or CA S low 
level enables the internal I/O path. A CAS high 
transition or a CAS high level disables th e I/O path 
and the output drive r if it is enabled. A CAS low 
transition while RAS is high has no effect on the I/O 
data path or on the output drivers. The output drivers, 
when otherwise enabled, can be disabled by holding 


OE high. The OE signal has no effect on any data 
stored in the output latches. A WE low level can also 
disable the output drivers when CAS is low. During a 
W rite cy cle, if WE goes low at a time in relationship 
to CAS that would normally cause the outputs to be 
active, it is necessary to use OE to disable the output 
drivers prior to the WE low transition to allow Data In 
Setup Time (t DS ) to be satisfied. 

Power-On 

After application of the V DD supply, an initial pause 
of 200 ps is required followed by a minimum of 8 
initializati on cy cles (any combination of cycles con- 
taining a RAS clock). Eight initialization cycles are 
required after extended periods of bias without 
clocks (greater than the Refresh Interval). 

During Power-On, the V DD current requirement of 
the V 53C 104N is depe ndent on the input levels of 
RAS and CAS. If RAS is low during Power-On, the 
device will go into an active cycle and l DD will ex hibit 
curre nt transients. It is recommended that RAS and 
CAS track with V DD or be held at a valid V |H during 
Power-On to avoid current surges. 


Table 1. V53C104N Data Output 

Operation for Various Cycle Types 


Cycle Type 

I/O State 

Read Cycles 

Data from Addressed 
Memory Cell 

CAS-Controlled Write 
Cycle (Early Write) 

High-Z 

WE-Controlled Write 
Cycle (Late Write) 

OE Controlled. High 

OE = High-Z I/Os 

Read-Modify-Write 

Cycles 

Data from Addressed 
Memory Cell 

Fast Page Mode 

Read 

Data from Addressed 
Memory Cell 

Fast Page Mode Write 
Cycle (Early Write) 

High-Z 

Fast Page Mode Read- 
Modify-Write Cycle 

Data from Addressed 
Memory Cell 

RAS-only Refresh 

High-Z 

CAS-before-RAS 

Refresh Cycle 

Data remains as in 
previous cycle 

CAS-only Cycles 

High-Z 
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64K x 16 BIT FAST PAGE MODE 
BYTE WRITE CMOS DYNAMIC RAM 


V53C664 

80/80L 

10/10L 

Max. RAS Access Time, (t RAr ) 

80 ns 

100 ns 

Max. Column Address Access Time, (t rAA ) 

45 ns 

55 ns 

Min. Fast Page Mode Cycle Time, (t pc ) 

55 ns 

65 ns 

Min. Read/Write Cycle Time, (t Rr ) 

135 ns 

170 ns 


LOW POWER V53C664L 

80L 

10L 

Max. CMOS Standby Current, (l nnR ) 

200pA 

200 nA 

Features 

Description 



64K by 1 6-bit organization 
RAS Access time: 80, 1 00 ns 
Low power dissipation 

• V53C664K10 

— Operating Current - 90 mA max. 

— TTL Standby Current - 2 mA max. 

Low CMOS Standby Current 

• V53C664- 1.0 mA max. 

• V53C664L - 0.2 mA max. 

Low Battery Back-up Current 

• V53C664L - 300 pA max. 

• 200 juA with 64ms refresh interval available 
on request 

Fast Page, Byte- Write, Read- Modif y-Write, 

CAS before RAS refresh, and RAS-only refresh 

capability 

Refresh Interval 

• V53C664 - 256 cycles/4ms 

• V53C664L - 256 cycles/32ms 
Available in 40 Pin Plastic SOJ package 


The V53C664 is a new generation, 65,536 word x 
1 6 bit CMOS dynamic RAM fabricated with VICMOS 
III technology. The 16-bit wide organization makes 
the V53C664 ideal for high bandwidth applications 
such as imaging and graphics. In addition, the ver- 
sion with very low standby current, V53C664L, is 
extremely suitable for portable applications such as 
laptop and notebook personal computers. 

The V53C664 supports Fast Page Mode opera- 
tion for high data bandwidth. Fast Page Mode allows 
256 random accesses within a single row with ac- 
cess cycle times as short as 55 ns per 1 6-bit word. 
The addition of Byte Write control, of upper and lower 
byte, makes the V53C664 ideal for use in 1 6-, 32-bit 
wide data bus systems. 

Mulitplexed address inputs and common input/ 
output permit the V53C664 to be packaged in a 
standard 40 pin plastic SOJ to provide high system 
bit densities. 



Device Usage Chart 


Operating 

Temperature 

Range 

Package Outline 

Access Time (ns) 

Power 

Temperature 

Mark 

K 

80 

100 

Low 

Std. 

0°C to 70°C 

• 

• 

• 

• 

• 

Blank 


V53C664 Rev. 02 September 1991 
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Description 

Pkg. 

Pin Count 

Plastic SOJ 

K 

40 


V 5 3 C 6 6 4 


L T J I V I I 


FAMILY 


DEVICE 
K (SOJ) 


PKG. SPEED 


J 


(tRAC) 


I TEMP. 

PWR. I— BLA n K (0°C to 70°C) 

L BLANK (NORMAL) 

L (LOW POWER) 


1— 80 (80 ns) 
L — 10 (100 ns) 


1501 03 


40-Pin Plastic SOJ 
PIN CONFIGURATION 
Top View 


Vdd 

C 

i 

40 

□ 

Vss 

l/Oi 

c 

2 

39 

□ 

1/016 

I/O 2 

e 

3 

38 

□ 

1/015 

1/03 

e 

4 

37 

□ 

1/014 

1/04 

E 

5 

36 

□ 

I/O 13 

I/Os 

c 

6 

35 

□ 

1/012 

I/O 6 

c 

7 

34 

□ 

I/O 11 

1/07 

e 

8 

33 

□ 

I/O io. 

I/O 8 

e 

9 

32 

□ 

1/0 9 

NO 

c 

10 

31 

□ 

NO 

Vdd 

E 

11 

30 

□ 

Vss 

UW 

E 

12 

29 

□ 

CAS 

LW 

e 

13 

28 

□ 

OE 

RAS 

c 

14 

27 

□ 

NC 

Ao 

e 

15 

26 

3 

NC 

A i 

e 

16 

25 

□ 

NC 

A 2 

E 

.17 

24 

□ 

A 7 

A 3 

E 

18 

23 

□ 

A 6 

A 4 

E 

19 

22 

□ 

A 5 

Vdd 

E 

20 

21 

□ 

Vss 


Pin Names 


Symbol j 

Name 

< 

i 

o 

< 

Address Inputs 

RAS 

Row Address Strobe 

CAS 

Column Address Strobe 

UW 

Read/Upper Byte Write Input 

LW 

Read/Lower Byte Write Input 

OE 

Output Enable 

1/01-1/016 

Data Input/Output 

^DD 

Power (+ 5V) 

^SS 

Ground 

NC' 

No Connection 


Logic Symbol 


A 0 I/O i 

A 1 I/O 2 

A 2 I/O 3 

A3 1/04 

A 4 I/O 5 

As 1/0 6 

A 6 1/0 7 

A 7 1/0 8 

RAS I/O 9 

CAS I/0 10 

UW |/Oii 

LW I/O 12 

OE |/Oi3 

1/014 
l/Ol5 
1/016 
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Absolute Maximum Ratings * 

Ambient Temperature 

Under Bias -10°C to +80°C 

Storage Temperature (plastic) ....-55°C to +125°C 

Voltage Relative to V ss -1 .0 to +7.0 V 

Data Out Current 50 m A 

Power Dissipation 1 .0 W 

*Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 


Capacitance* 

V dd = 5V±10%,V ss = 0V 


Symbol 

Parameter 

Min. 

Max. 

Unit 

C IN1 

Input Capacitance 

(AO - A7) 

3 

4 

PF 

o 

z 

ro 



Input Capacitance 
(RAS, CAS, OW, LW, OE) 

4 

5 

PF 

C OUT 

Output Capacitance 

(1/01 - 1/016) 

5 

7 

PF 


*NOTE: Capacitance is sampled and not 100% tested 


Block Diagram 


1/02 1/04 1/06 1/08 l/OlO 1/012 1/014 1/016 

l/Ol 1/03 1/05 1/07 1/09 l/Oll 1/013 1/015 
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DC and Operating Characteristics 

T a = 0°C to 70°C, V DD = 5 V ±10%, V ss = 0 V, unless otherwise specified. 


Symbol 

Parameter 

Access 

Time 

V53C664 

V53C664L 

Unit 

Test Conditions 

Notes 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

'Ll 

Input Leakage Current 
(any input pin) 


-10 


10 

-10 


10 

HA 

V SS - V IN - V DD 


*LO 

Output Leakage Current 
(for High-Z State) 


-10 


10 

-10 


10 

pA 

V SS ~ P OUT “ V DD 
RAS.CAS at V, H 


! DD1 

V DD Supply Current, 
Operating 

80 



115 



115 

mA 

l RC = *RC ( min ) 

1,2 

100 



90 



90 



! DD2 

V DD Supply Current, 

TTL Standby 




2.0 



2.0 

mA 

RAS.CAS at V |H 
other inputs > V ss 


! DD3 

V DD Supply Current, 
RAS-Only Refresh 

80 



115 



115 

mA 

*RC = ( min -) 

2 

100 



90 



90 



! DD4 

V DD Supply Current, 

Fast Page Mode 

Operation 

80 



100 



100 




100 



90 



90 

mA 

Minimum Cycle 

1,2 

*DD5 

V DD Supply Current, 
Standby, Output Enabled 




5.0 



5.0 

mA 

ras=v ih ,cas=v il 

other inputs > V ss 

1 

! DD6 

Vp D Supply Current, 
CMOS Standby 




1.0 


i 

0.2 

mA 

RAS>V D d-0. 2 V, 
CAS >V DD - 0.2V, 
other inputs > V ss 


'dD7 

Battery Backup 

Data Retention Current 
(only “L” Version) 




N.A. 



0.3* 

mA 

CAS-Before-RAS 
Refresh cycles 

*RC = 125 f® 

CMOS clock levels 

18 

V ,L 

Input Low Voltage 


-1 


0.8 

-1 


0.8 

V 


3 

V IH 

Input High Voltage 


2.4 


V DD 
+ 1 

2.4 


V DD 

+1 

V 


3 

V OL 

Output Low Voltage 




0.4 



0.4 

V 

l QL = -2.5 mA 


V OH 

Output High Voltage 


2.4 



2.4 



V 

l 0H = 2.1 mA 



**DD7 * 0-2 mA max - w ' th ^rc = 250ps (64ms refresh interval) available on request. 
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AC Characteristics 

T a = 0°C to 70°C, V DD = 5V + 1 0%, V ss = 0V unless otherwise noted 
AC Test conditions, input pulse levels 0 to 3 V 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

80 

100 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

1 

WlRHI 

feAS 

RAS Pulse Width 

80 

75K 

100 

75K 

ns 


2 

t RL2RL2 

fee 

Read or Write Cycle Time 

135 

— 

170 

— 

ns 


3 

l RH2RL2 

fep 

RAS Precharge Time 

45 

— 

60 

— 

ns 


4 

WlCHI 

fesH 

CAS Hold Time 

80 

— 

100 

— 

ns 


5 

feLlCHI 

feAS 

CAS Pulse Width 

30 

10K 

35 

10K 

ns 


6 

WlCLI 

fecD 

RAS to CAS Delay 

20 

50 

20 

65 

ns 

4 

7 

t WH2CL2 

fees 

Read Command Setup Time 

0 

— 

0 

— 

ns 


8 

fevRL2 

fesR 

Row Address Setup Time 

0 

- 

0 

- 

ns 


9 

WlAX 

l RAH 

Row Address Hold Time 

10 

- 

10 

— 

ns 


10 

fevCl^ 

fesc 

Column Address Setup Time 

0 

- 

0 

— 

ns 


11 

feu AX 

feAH 

Column Address Hold Time 

15 

— 

15 

— 

ns 


12 

feLIRHI(R) 

fesHr 

RAS Hold Time (Read Cycle) 

30 

- 

35 

— 

ns 


13 

feH2RL2 

feRP 

CAS to RAS Precharge Time 

5 

- 

5 

— 

ns 


14 

feH2WX 

fecH 

Read Command Hold Time referenced to CAS 

0 

— 

0 


ns 

5 

15 

fehl2WX 

feRH 

Read Command Hold Time referenced to RAS 

0 


0 

- 

ns 

5 

16 

feEL1RH2 

feoH 

RAS Hold Time referenced to OE 

10 

- 

10 

— 

ns 


17 

feLIQV 

*OAC 

Access Time from OE 

- 

25 

- 

30 

ns 


18 

feLIQV 

feAC 

Access Time from CAS 

- 

30 

- 

35 

ns 

6,7 

19 

feLIQV 

l RAC 

Access Time from RAS 

- 

80 

— 

100 

ns 

6, 8,9 

20 

fevQV 

feAA 

Access Time from Column Address 

! 

- 

45 

- 

55 

ns 

6, 7,10 

21 

feLIQX 

*LZ 

CAS to Output in Low-Z 

0 

- 

0 

— 

ns 

16 

22 

. 

felH2QZ 

>HZ 

OE or CAS to High-Z Output 

0 

25 

0 

25 

ns 

16 

23 

feLlAX 

*AR 

Column Address Hold Time referenced to RAS 

55 

— 

65 

- 

ns 


24 

feLlAV 

feAD 

RAS to Column Address Delay Time 

15 

35 

15 

45 

ns 

11 

25 

feLIRHI(W) 

fesHw 

RAS or CAS Hold Time in Write Cycle 

30 

— 

35 

- 

ns 


26 

fe/LICHI 

fewL 

Write Command to CAS Lead Time 

20 

- 

20 

— 

ns 


27 

fe/LlCL2 

fe/CS 

Write Command Set-Up Time 

0 

— 

0 

— 

ns 

12, 13 

28 

feuWHI 

fecH 

Write Command Hold Time 

15 

- 

15 

— 

ns 


29 

WlWHI 

fe/P 

Write Pulse Width 

15 

— 

15 

— 

ns 


30 

feuWHI 

fecR 

Write Command Hold Time from RAS 

55 

— 

65 

— 

ns 


31 

fe/LIRHI 

fewL 

Write Command to RAS Lead Time 

20 

— 

20 

— 

ns 
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AC Characteristics (continued) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

80 

100 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

32 

fevWL2 

fes 

Data-In Set-Up Time 

0 

— 

0 

— 

ns 

14 

33 

WlDX 

feH 

Data-In Hold Time 

15 

— 

15 

- 

ns 

14 

34 

W 1 GL 2 

fe/OH 

OE Hold Time 

10 


10 


ns 

14 

35 

t GH2DX 

feED 

OE to Data Delay Time 

10 

— 

20 

— 

ns 


36 

t RL2RL2 

(RMW) 

fewc 

Read-Modify-Write Cycle Time 

175 

— 

220 

- 

ns 


37 

t RL2RH1 

(RMW) 

feRW 

Read-Modify-Write Cycle 

RAS Pulse Width 

120 


150 

— 

ns 


38 

feuWL2 

fewD 

CAS to WE Delay 

50 

- 

65 

- 

ns 

12 

39 

feuWL2 

fewD 

RAS to WE Delay Time in Read-Modify-Write 
Cycle 

100 

— 

130 

— 

ns 

12 

40 

feu CHI 

feRW 

CAS Pulse Width (RMW) 

80 

— 

95 

— 

ns 


41 

fevWL2 

fewD 

Column Address to WE Delay 

65 

— 

85 

- 

ns 

12 

42 

feL2CL2 

fee 

Fast Page Mode Read or Write Cycle Time 

55 

— 

65 

— 

ns 


43 

feH2CL2 

fep 

CAS Precharge Time 

10 

- 

10 

— 

ns 


44 

fevRHI 

feAR 

Column Address to RAS Setup Time 

45 

— 

55 

— 

ns 


45 

felH2QV 

feAP 

Access Time from Column Precharge 

— 

50 

— 

60 

ns 

7 

46 

feu DX 

*DHR 

Data Hold Time referenced to RAS 

55 

— 

65 

— 

ns 


47 

feu RL2 

fesR 

CAS Setup Time (CAS before RAS Refresh) 

5 

— 

5 

— 

ns 


48 

t RH2CL2 

fepc 

RAS to CAS Precharge Time 

0 

— 

0 

— 

ns 


49 

feu CHI 

feHR 

CAS Hold Time (CAS before RAS Refresh) 

10 

— 

10 

- 

ns 


50 

feL2CL2 

(RMW) 

fecM 

Fast Page Mode Read-Modify-Write Cycle Time 

100 

— 

120 

— 

ns 


51 

t WH2CL2 

fees 

Byte-Masked Write Setup Time 

0 


0 


ns ' 


52 

t RH2WL2 

feiRH 

' 

Byte-Masked Write Hold Time 

Referenced to RAS 

0 


0 


ns 


53 

feH2WL2 

fecH 

Byte-Masked Write Hold Time 

Referenced to RAS 

0 


0 


ns 




■»r 

Transition Time (Rise and Fall) 

3 

50 

3 

50 

ns 

15 



feEF 

Refresh Interval (256 Cycles) 

- 

4 

— 

4 

ms 

17 



feEF 

Refresh Interval (256 Refresh Cycles, 
t RC = 125 ps, V53C664L Only) 

— 

32 

— 

32 

ms 

17, 18 
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Notes: 

1 . I DD is dependent on output loading when the device output is selected. Specified l DD (max.) is measured with the 
output open. 

2. I DD is dependent upon the number of address transitions. Specified l DD (max.) is measured with a maximum of two 
transitions per address cycle in First Page Mode. 

3. Specified V |L (min.) is steady state operation. During transitions, V, L (min.) may undershoot to -1 .0 V for periods not 
to exceed 20 ns. All AC parameters are measured with V, L (min.) > V ss and V |H (max.) < V DD . 

4. t RCD (max.) is specified for reference only. Operation within t RCD (max.) and t RAD (max.) limits ensure that t RAC (max.) 
and t CAA (max.) can be met. If t RCD is greater than the specified t RCD (max.), the access time is controlled by t CAA and 

^CAC’ 

5. Either t RRH or t RCH must be satisfied for a Read Cycle to occur. 

6. Measured with a load equivalent to one TTL loads and 50 pF. 

7. Access time is determined by the longer of t CAA , t CAC , or t CAp . 

8. Assumes that t RAD <t RAD (max.). If t RAD is greater than t RAD (max.), t RAC will increase by the amount that t RAD exceeds 
t RAD (max.). 

9. Assumes thatt RCD < t RCD (max.). If t RCD is greater than t RCD (max.), tp AC will increase by the amount that t RCD exceeds 
*rcd ( max -)- 

1 0. Assumes that t RAD > t RAD (max.). 

11. Operation within the t RAD (max.) limit ensures that t RAC (max.) can be met. t RAD (max.) is specified as a reference 
point only. If t RAD is greater than the specified t RAD (max.) limit, the access time is controlled by t CAA and t CAC . 

12. W s» W’ Wd’ *awd and x c\nd are not restrictive operating parameters. 

13. t^g (min.) must be satisfied in an Early Write Cycle. 

14. t DS and t DH are referenced to the later occurance of CAS or WE. 

15. ij is measured between V |H (min.) and V |L (max.). AC measurements assume tp = 5 ns. 

16. Assumes a three-state test load (5pF and a 380 Ohm Thevenin equivalent). 

17. An initial 200 \is pause and 8 RAS-containing cycles are required when exiting an extended period of bias without 
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval. 

18. This is battery backup data retention mode under CAS-before-RAS refresh cycles. 
t RC = 125 ps (125 jis x 256 = 32ms) 

1 ras = W (m in M°n*s 

Input voltages : RAS and CAS V |H > V DD - 0.2 V 

V |L < 0-2 V 

"WE and Off V |N > V QD - 0.2 V 
All other inputs at stable V |H or V, L 


^BS 

^BS 


mSm 




|I9B| 


V,H- 

CAS v it - 


V| H - 
A0"A 7 v il - 




t rcd 



r * 1 RAH 

#- 

J l ASC 

COLUMN 

H 1 RAD —+ 


h\\\\\Y\\\\\\\V 


* t WCR-j 

. . t 


p' WCR V- 


j BH 

gg 

^^9 





NOTE: D out = OPEN 


2-162 










MOSEL- VITELIC 


V53C664 


Upper Byte Write Cycle (Early Write) 



Lower Byte Write Cycle (Early Write) 


V|H- V 

RAS V|L _ * 

*“ <RC 

*■ tp^s 

« t AR ► 


«•— 'RP— • 

v 

V 

\ 

* CRPj" 


E— 7~ >1 

^ ^ 

□ 

J 


1— 

H'crp 

V|H- / 

cas V|L — 7 




■* 'cas - ' 

J 

1 

r 

1 

J 


1 ASR 

m*7 ::~_m 

1 RAH-*- 

1 ASC 



'car-- 

1 CAH — ► 




□ 

ROW ] 

© 


CO 

LUMN ’ \ 

(77/ 

2 

m 

77ZZX - 


•' RAD 

*MCS-H 





5 

X x 

Si 

Z-VTTTi 

[777777777771 




\ 

XWA 1 


1 wcs 

L- 





CWL 

** * WCH - * 





VWWWWY 

§1 

MMUKA 


■ 

* WP * 


** 1 WCR 

P 

— 

L, 

| 1 RWL 

1 


S07/// 

munnm 

n 



r ' DHR 

1 Dst 

— 


\* 1 DH" * 


mwmnnnnt/um 

‘ DATA-IN 

m IMUUMk 


::= zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz 



NOTE: D out = OPEN 
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MOSEL- VITELIC V53C664 

Write Cycle (OE-Controlled Write) 


- *RAS" 


■*RC - 




- t RP — I 









r 




in 


mm ri imm 


Zl 


IB 


IISS^^I 


li 
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MOSEL- VITELIC 


V53C664 


Read-Modify-Write Cycle 
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MOSEL- VITELIC 


V53C664 
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MOSEL- VITELIC V53C664 
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MOSEL- VITELIC 


V53C664 


Fast Page Mode Read Cycle 



157914 


NOTE: D |N = OPEN 
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MOSEL- VITELIC 


V53C664 


Fast Page Mode Lower Byte Write Cycle 
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MOSEL- VITELIC V53C664 

Fast Page Mode Read-Modify-Lower-Byte-Write Cycle 
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MOSEL- VITELIC 

Hidden Refresh Cycle (Write) 


V53C664 


RAS 


Vih- 

V|L- 


‘CRP-H 


V|H- 

CAS V| L - 


<ASR 


V| H - 
A 0 " A 7 V| L — 


1 


-*RC - 


-<RAS - 
-*AR — 


- t RCD- 


* ASC-« 
-£\ U-tRAH 


V,L- 


i/o r i/o 16 V|l _ 


NOTE: Dq^. = OPEN 


n 


‘rsh 






-*RC- 


-*RAS - 




— ‘CHR- 


f 


— ‘CRP — 


*CAH 




a 



»» 

M 

n 

mm 

\\\\\\\\\\\\\\\\\\\\\Vi 


l wcs| 

f 

j *— 1 WCH — ► 


k\V 

\\\V 

i± 


vv\\v\\\y\y\\\\\\\\\\\\ 


|| 


t\\\ 

vwww 

«\\\\\\\\\\\\\\\\\\\\\\\\\\\v 


'os 

F 

- — ‘dh— 



sss 

( DATA-IN ] 



* DHR ► 

1579 24 


Hidden Refresh Cycle (Upper Byte Write) 


RAS 


V|H- 

V, L - 


tCRP-H 


CAS 


V|H- 


V| L - 


J\ 


‘asr-H 


A 0 _a 7 


V|H- 

V| L - 


-tRC- 


t ,AR 1 


"n *RCD 

u_ 



-‘RAD-H 

(i * ASC-I 

U-tRAH 




- ::: sxssn ; 


- r 5SS7 


6i v «- 


V, L - 


V|H ~ 

l/0 1 -l/Og V|L . 


I/Og-I/Oie V|L . 


NOTE: D 0(jt - OPEN 


n 


*RSH 


-tRP- 


-‘RC - 


\ 


-‘RAS - 


“‘CHR- 


‘wcs 


H I- 


iZXZZZZZZZZZZZZZZZZzZZZZXZ 


‘mcs 


WCH - 
WP 


— ‘CRP - 


;(m\mmsssssss 


— ‘RP— 


1 MRH 
1 MCH 








-‘dhr- 


: 5SSSS>Z=^ <gSSS5S5SSS5Sg 
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CAS-Before-RAS Refresh Counter Test Read-Modify-Write Cycle 



1579 29 
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MOSEL- VITELIC 


PRELIMINARY 


V53C8256H 

ULTRA-HIGH PERFORMANCE, 

LOW POWER 256K X 8 BIT 

FAST PAGE MODE CMOS DYNAMIC RAM 


HIGH PERFORMANCE 

45/45L 

50/50L 

55/55L 

60/60L 

Max. RAS Access Time, (t RAC ) 

45 ns 

50 ns 

55 ns 

60 ns 

Max. Column Address Access Time, (tcAA) 

22 ns 

24 ns 

28 ns 

30 ns 

Min. Fast Page Mode Cycle Time, (t PC ) 

25 ns 

28 ns 

38 ns 

40 ns 

Min. Read/Write Cycle Time, (t RC ) 

100 ns 

110 ns 

115ns 

120 ns 


LOW POWER V53C8256HL 

45L 

SOL 

55L 

60L 

Max. CMOS Standby Current, (l DD6 ) 

150 jiA 

150 jiA 

150 nA 

150 mA 


Features 

■ 256K x 8-bit organization 

■ RAS access time: 45, 50, 55, 60 ns 

■ Low power dissipation 

• V53C8256H-60 

— Operating Current - 1 35 mA max 
— TTL Standby Current - 2.0 mA max 

■ Low CMOS Standby Current 

• V53C8256H- 1.0 mA max 

• V53C8256HL - .15 mA max 

■ Low Battery Back-up Current 

• V53C8256HL - 200|iA max 

■ Read -Modify -Writ e, RAS-Only Refresh, 
CAS-Before-RAS Refresh capability 

■ Refresh Interval 

• V53C8256H - 51 2 cycles/8 ms 

• V53C8256HL - 51 2 cycles/64 ms 

■ Fast Page Mode for a sustained data rate 
greater than 33 MHz 

■ Available in 24 pin 300 mil Plastic DIP and 
26/24 pin 300 mil SOJ packages 


Description 

The V53C8256H is a high speed 262,144 x 8 bit 
CMOS dynamic random access memory. 
Fabricated with Mosel-Vitelic's VICMOS III 
technology, the V53C8256H offers a combination of 
features: Fast Page Mode for high data bandwidth, 
fast usable speed, CMOS standby current and, on 
request, extended refresh for very low data 
retention power (V53C8256HL). 

All inputs and outputs are TTL compatible. Input 
and output capacitances are significantly lowered to 
allow increased system performance. Fast Page 
Mode operation allows random access of up to 512 
(x8) bits within a row with cycle tim es as short as 30 
ns. Because of static circuitry, the CAS clock is not 
in the critical timing path. The flow-through column 
address latches allow address pipelining while 
relaxing many critical system timing requirements 
for fast usable speed. These features make the 
V53C8256H ideally suited for graphics, digital 
signal processing and high performance computing 
systems. 

The V53C8256HL offers a maximum data 
retention power of 1.1 mW when opera ting in 
CMO S standby mode and performing CAS-before- 
RAS re fresh cycles. This mode is entered by 
holding RAS at a voltage greater than V DD - 0.2 
when it is inactive. 


Device Usage Chart 


Operating 

Temperature 

Range 

Package Outline 

Access Time (ns) j 

Power 

Temperature 

Mark 

P 

K 

45 

50 

55 

60 

Low 

Std. 

0°C to 70 °C 

• 

• 

• 

• 

• 

• 

• 

• 

Blank 


V53C8256H Rev. 01 April 1993 
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MOSEL-VITELIC 


V53C8256H 


V 5 3 C 


FAMILY 


Description 

Pkg. 

Pin Count 

Plastic DIP 

P 

24 

SOJ 

K 

26/24 


8 2 5 6 H 


I V 


DEVICE 


P (PLASTIC DIP) 
K (SOJ) 


PKG SPEED 
(tRAC) 




I TEMP. 

PWR. I— BLANK (0°C to 70°C) 
I— BLANK (NORMAL) 

*— L (LOW POWER) 


— 45 (45 ns) 

— 50 (50 ns) 

— 55 (55 ns) 
60 (60 ns) 


26/24 Lead SOJ 
PIN CONFIGURATION 
Top View 



24 Lead Plastic DIP 
PIN CONFIGURATION 
Top View 


v ss c 1 

I/O-, C 2 
l/0 2 C 3 



Pin Names 


> 

l 

CO 

Address Inputs 

RAS 

Row Address Strobe 

CAS 

Column Address Strobe 

WE 

Write Enable 

OE 

Output Enable 

I/O-j—I/Oq 

Data Input, Output 

V DD 

+5V Supply 

V SS 

0V Supply 

NC 

No Connect 


Absolute Maximum Ratings* 

Ambient Temperature 

Under Bias -10°C to +80°C 

Storage Temperature (plastic) ....-55°C to +125°C 

Voltage Relative to V ss -1 .0 V to +7.0 V 

Data Output Current 50 mA 

Power Dissipation 1 .0 W 

*Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 


Capacitance* 

T a = 25°C, V DD = 5 V + 10%, V ss = 0 V 


Symbol 

Parameter 

Typ. 

Max. 

Unit 

C IN1 

Address Input 

3 

4 

PF 

C IN2 

RAS , CAS, WE, OE 

4 

5 

PF 

C OUT 

Data Input/Output 

5 

7 

PF 


* Note: Capacitance is sampled and not 1 00% tested 
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MOSEL-VITEUC 


V53C8256H 


Block Diagram 


256K x 8 



l/Oi 

i/o 2 

I/O* 

l/0 4 

l/0 5 

l/0 6 

l/0 7 

l/Og 
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MOSEL- VITELIC 


V53C8256H 


DC and Operating Characteristics (1 - 2 ) 

T a = 0°C to 70°C, V DD = 5 V + 10%, Vgs = 0 V, unless otherwise specified. 


Symbol 

Parameter 


V53C8256H 

V53C8256HL 

Unit 

Test Conditions 

Notes 

Access 

Time 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

•u 

Input Leakage Current 
(any input pin) 


-10 


10 

-10 


10 

\lA 

V SS- V IN^ V DD 


*LO 

Output Leakage Current 
(for High-Z State) 


-10 


10 

-10 


10 

HA 

V SS- V OUT ^ V DD 
RAS, CASatV,H 


^DDI 

V DD Supply Current, 

Operating 

45 



160 



160 

mA 

*rc * Irc (min.) 

1,2 

50 



150 



150 

55 



145 



145 

60 



135 



135 

bD2 

V DD Supply Current, 

TTL Standby 




2 



2 

mA 

RAS, CAS at Vj H 
other inputs > V S s 


*DD3 

V DD Supply Current, 
RAS-Only Refresh 

45 



160 



160 

mA 

tRC = t RC (min.) 

2 

50 



150 



150 

55 



145 



145 

60 



135 



135 

•dD4 

V DD Supply Current, 

Fast Page Mode 

Operation 

45 



95 



95 

mA 

Minimum Cycle 

1,2 

50 



90 



90 

55 



85 



85 

60 



80 



80 

taD5 

V DD Supply Current, 
Standby, Output Enabled 




2.0 



2.0 

mA 

RAS=V|h, CAS=V il 
other inputs > V ss 

1 

•dD6 

V DD Supply Current, 

CMOS Standby 




1.0 



0.15 

mA 

RAS>V dd -0.2 V, 
CAS>V dd -0.2 V, 

All other inputs > V S s 


■dD7 

Battery Back-up 

Data Retention Current 
(V53C8256HL Only) 




N.A. 



0.3 

mA 

CAS-before-RAS 

Refresh cycle 
tRc = 1 25 jis 

CMOS clock levels 

18 

V,L 

Input Low Voltage 


-1 


0.8 

-1 


0.8 

V 


3 

V| H 

Input High Voltage 


2.4 


v dd +1 

2.4 


y DD +1 

V 


3 

VOL 

Output Low Voltage 




0.4 



0.4 

V 

l 0L = 4.2 mA 


V 0 H 

Output High Voltage 


2.4 



2.4 



V 

l 0 H = -5 mA 
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MOSEL- VITELIC 


V53C8256H 


AC Characteristics 

T a = 0°C to 70°C, Vqd = 5 V ±1 0%, V S s = 0V unless otherwise noted 
AC Test conditions, input pulse levels 0 to 3V 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

45/L 

50/ L 

55/L 

60/ L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

1 

tRLlRHI 

tRAS 

RAS Pulse Width 

45 

75K 

50 

75K 

55 

75 K 

60 

75K 

ns 


2 

*RL2RL2 

*RC 

Read or Write Cycle Time 

100 


110 


115 


120 


ns 


3 

*RH2RL2 

*RP 

RAS Precharge Time 

35 


40 


45 


50 


ns 


4 

tRLlCHI 

tcSH 

CAS Hold Time 

45 


50 


55 


60 


ns 


5 

tcLlCHI 

tcAS 

CAS Pulse Width 

12 


12 


15 


15 


ns 


6 

tRLICLI 

tRCD 

RAS to CAS Delay 

18 

31 

19 

36 

20 

40 

20 

45 

ns 


7 

t WH2CL2 

Ucs 

Read Command Setup Time 

0 


0 


0 


0 


ns 

4 

8 

tAVRL2 

tASR 

Row Address Setup Time 

0 


0 


0 


0 


ns 


9 

tRLIAX 

tRAH 

Row Address Hold Time 

8 


9 


10 


10 


ns 


10 

tAVCL2 

Use 

Column Address Setup Time 

0 


0 


0 


0 


ns 


11 

X 

< 

*5* 

klAH 

Column Address Hold Time 

6 


7 


10 


10 


ns 


12 

tcLIRHI(R) 

USH (R) 

RAS Hold Time (Read Cycle) 

14 


14 


15 


15 


ns 


13 

tcH2RL2 

tcRP 

CAS to RAS Precharge Time 

4 


4 


5 


5 


ns 


14 

tcH2WX 

tRCH 

Read Command Hold Time 

Referenced to CAS 

0 


0 


0 


0 


ns 

5 

15 

tRH2WX 

Urh 

Read Command Hold Time 

Referenced to RAS 

0 


0 


0 


0 


ns 

5 

16 

tOEL1RH2 

Troh 

RAS Hold Time 

Referenced to OE 

9 

1 

9 

| 

. ! 

10 

■ 

10 


ns 


17 

^GLIQV 

toAC 

Access Time from OE 


12 


12 


15 


15 

ns 


18 

tcLlQV 

tCAC 

Access Time from CAS 


12 


12 


15 


15 

ns 

6,7 

19 

tRLlQV 

tRAC 

Access Time from RAS 


45 


50 


55 


60 

ns 

6, 8,9 

20 

tAVQV 

tcAA 

Access Time from Column 

Address 


22 


24 


28 


30 

ns 

6, 7, 10 

21 

*0.1 QX 

tLZ 

OE or CAS to Low-Z Output 

0 


0 


0 


0 


ns 

16 

22 

tCH2QZ 

tRZ 

OE or CAS to High-Z Output 

0 

8 

0 

8 

0 

10 

0 

10 

ns 

16 

23 

f RL1AX 

tAR 

Column Address Hold Time 

from RAS 

35 


40 


45 


50 


ns 


24 

tRLIAV 

tRAD 

RAS to Column Address 

Delay Time 

13 

23 

14 

26 

15 

27 

15 

30 

ns 

11 

25 

^CLIRHKW) 

tRSH (W) 

RAS or CAS Hold Time 
in Write Cycle 

14 


14 


15 


- 15 


ns 


26 

^LICHI 

tcWL 

Write Command to CAS 

Lead Time 

14 


14 


15 


15 


ns 






MOSEL- VITELIC V53C8256H 

AC Characteristics (Cont'd) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

45/L 

50/L 

55/L 

60/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

27 

*WL1CL2 

*wcs 

Write Command Setup Time 

0 


0 


0 


0 


ns 

12, 13 

28 

*0.1 WH1 

*WCH 

Write Command Hold Time 

6 


7 


10 


10 


ns 


29 

*WL1WH1 

t W p 

Write Pulse Width 

6 


7 


10 


10 


ns 


30 

*RL1WH1 

*WCR 

Write Command Hold Time 

from RAS 

35 


40 


45 


50 


ns 


31 

*WL1 RH1 

*RWL 

Write Command to RAS 

Lead Time 

14 


14 


15 


15 


ns 


32 

*DVWL2 

*DS 

Data in Setup Time 

0 


0 


0 


0 


ns 

14 

33 

*WL1 DX 

*DH 

Data in Hold Time 

6 


7 


10 


10 


ns 

14 

34 

*WL1GL2 

*WOH 

Write to OE Hold Time 

9 


9 


10 


10 


ns 

14 

35 

*GH2DX 

*OED 

OE to Data Delay Time 

8 


8 


10 


10 


ns 

14 

36 

*RL2RL2 

(RMW) 

*RWC 

Read-Modify-Write 

Cycle Time 

135 


145 


160 


170 


ns 


37 

*RL1 RH1 

(RMW) 

*RRW 

Read-Modify-Write Cycle 

RAS Pulse Width 

85 


90 


100 


105 


ns 


38 

*CL1WL2 

*CWD 

CAS to WE Delay 

31 


33 


38 


40 


ns 

12 

39 

*RL1WL2 

*RWD 

RAS to WE Delay in 
Read-Modify-Write Cycle 

65 


70 


80 


85 


ns 

12 

40 

*CL1CH1 

*CRW 

CAS Pulse Width (RMW) 

50 


54 


62 


65 


ns 


41 

*AVWL2 

*AWD 

Col. Address to WE Delay 

41 


43 


55 


58 


ns 

12 

42 

*CL2CL2 

*PC 

Fast Page Mode 

Read or Write Cycle Time 

25 


28 


38 


40 


ns 


43 

*CH2CL2 

*CP 

CAS Precharge Time 

7 


8 


10 


10 


ns 


44 

*AVRH1 

*CAR 

Column Address to RAS 

Setup Time 

22 


24 


28 


30 


ns 


45 

*CH2QV 

*CAP 

Access Time from 

Column Precharge 


24 

1 

26 


32 


34 

ns 

7 

46 

*RL1 DX 

*DHR 

Data in Hold Time 

Referenced to RAS 

35 


40 

i 

45 


50 


ns 


47 

*CL1RL2 

*CSR 

CAS Setup Time 

CAS-before-RAS Refresh 

10 


10 


10 

. 


10 


ns 


48 

*RH2CL2 

*RPC 

RAS to CAS Precharge Time 

0 


0 


0 


0 


ns 


49 

*RL1CH1 

*CHR 

CAS Hold Time 

CAS-before-RAS Refresh 

12 


12 


15 


15 


ns 


50 

*CL2CL2 

(RMW) 

*PCM 

Fast Page Mode Read- 
Modify-Write Cycle Time 

65 


70 


82 


85 


ns 
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MOSEL- VITELIC V53C8256H 

AC Characteristics (Cont'd) 



JEDEC 

Symbol 



45/L 

50/ L 

55/L 

60/L 



# 

Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Unit 

Notes 


t T 

t T 

Transition Time (Rise and Fall) 

3 

50 

3 

50 

3 

50 

3 

50 

ns 

15 



^REF 

Refresh Interval 
(512 Cycles) 


8 


8 


8 


8 

ms 

17 



^REF 

Refresh Interval 

V53C8256HL Only 
(512 Cycles, t RC = 125 jis) 


64 


64 


64 


64 

ms 

17, 18 
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MOSEL- VITELIC 


V53C8256H 


Notes: 

1 . I DD is dependent on output loading when the device output is selected. Specified l DD (max.) is measured with the 
output open. 

2. I DD is dependent upon the number of address transitions. Specified l DD (max.) is measured with a maximum of two 
transitions per address cycle in Fast Page Mode. 

3. Specified V (L (min.) is steady state operating. During transitions, V| L (min.) may undershoot to -1 .0 V for a period not 
to exceed 20 ns. All AC parameters are measured with V iL (min.) > V S s and V| H (max.) < V DD . 

4. t RC D (max.) is specified for reference only. Operation within t RCD (max.) limits insures that t RAC (max.) and tc AA (max.) 
can be met. If t RCD is greater than the specified t RCD (max.), the access time is controlled by tc AA and tc AC . 

5. Either t RRH or t RCH must be satisfied for a Read Cycle to occur. 

6. Measured with a load equivalent to two TTL inputs and 1 00 pF. 

7. Access time is determined by the longest of tc AA , tc AC and tc AP . 

8. Assumes that t RAD <t RAD (max.). If t RAD is greater than t RAD (max.), t RAC will increase by the amount that t RAD exceeds 
t RAD (max.). 

9. Assumesthatt RCD <t RCD (max.). If t RCD is greater than t RCD (max.), t RAC will increase by the amount that t RCD exceeds 
t RCD (max.). 

1 0. Assumes that t RAD > t RAD (max.). 

1 1 . Operation within the t RAD (max.) limit ensures that t RAC (max.) can be met. t RAD (max.) is specified as a reference point 
only. If t RAD is greater than the specified t RAD (max.) limit, the access time is controlled by tQ AA and tc AC . 

12. t W cs» t RWD , Uwd an d fcwD are not restrictive operating parameters. 

13. t W cs (min.) must be satisfied in an Early Write Cycle. 

1 4. t DS and t DH are referenced to the latter occurrence of CAS or WE. 

15. t T is measured between V !H (min.) and V| L (max.). AC-measurements assume t T = 5 ns. 

1 6. Assumes a three-state test load (5 pF and a 380 Ohm Thevenin equivalent). 

1 7. An initial 200 ps pause and 8 RAS-containing cycles are required when exiting an extended period of bias without 
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval. 

18. This is battery backup data retention mode under CAS-before-RAS refresh cycles. 
t RC = 125 ps (125 ps x 512 = 64 ms) 

*ras = *RAS ( min -) t0 1 MS 

Input voltages: RAS and CAS V )H > V DD - 0.2 V 
___ V !L < 0.2 V 

WE and OE V, N > V DD - 0.2 V 

All other inputs at stable V tH or V )L 
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Waveforms of Read Cycle 



Waveforms of Early Write Cycle 
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Waveforms of OE-Controlled Write Cycle 
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Waveforms of Read-Modify-Write Cycle 
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Waveforms of Fast Page Mode Read Cycle 



676 05 


Waveforms of Fast Page Mode Write Cycle 
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NOTE: WE, OE = Don’t care 
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Waveforms of Hidden Refresh Cycle (Read) 



Waveforms of Hidden Refresh Cycle (Write) 
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Functional Description 

The V53C8256H is a CMOS dynamic RAM 
optimized for high data bandwidth, low power 
applications. It is functionally similar to a traditional 
dynamic RAM. The V53C8256H reads and writes 
data by multiplexing an 18-bit address into a 9-bit 
row and a 9-bit column address. The ro w add ress is 
latched by the Row Address Strobe (RAS). The 
column address ‘Hows through” an internal address 
buffer and is latched by the Column Address Strobe 
(CAS). Because access time is primarily dependent 
on a valid c olumn address rather than the precise 
time th at the CAS edge occurs, the delay time from 
RAS to CAS has little effect on the access time. 

Memory Cycle _ 

A memory cycle is initiated by bringing RAS low. 
Any memory cycle, once initiated, must not be 
ended or aborted before the minimum t RAS time has 
expired. This ensures proper device operation and 
data integrity. A new cycle must not be initiated until 
the minimum precharge time t RP /t CP has elapsed. 

Read Cycle 

A Read cycle is performed by holdin g the Write 
Enable (WE) signal High during a RAS/CAS 
operation. The column address must be held for a 
minimum specified by t AR . Data Out becomes valid 
only when t OA <> t RAC , t CAA and t CAC are all satisifed. 
As a result, the access time is dependent on the 
timing relationships between these parameters. For 
example, the access time is limited by t CAA when 
Irao *cac and k>AC are al1 satisfied. 

Write Cycle 

A Write Cycle is perfo rmed by taking WE and 
CAS low during a RAS operation. The column 
address is latched by CA S. The Write Cycle can be 
WE controlled or C AS controlled depending on 
whether WE or CAS falls later. Consequently, the 
input dat a mus t be valid at or before the falling edge 
of WE or CAS, whichever occurs last. In the CAS- 
controlled Write Cycle, whe n the leading edge of 
WE occurs prior to the CAS low transition, the I/O 
data pins will be in the High-Z state at the beginning 


of the Write function. Ending the Write with RAS or 
CAS will niaintain the output in the High-Z state. 

In the WE controlled Write Cycle, OE must be in 
the high state and t 0 ED nnust be satisfied. 

Refresh Cycle 

To retain data, 512 Refresh Cycles are required 
in each 8 ms period. There are two ways to refresh 
the memory: 

1 . By clocking eac h of th e 512 row addresses (A 0 

through A 8 ) with RAS at least once every 8 ms . 
Any Read, Write, Read-Modify-Write or RAS- 
only cyc le ref reshes the a ddressed row. 

2. Using a CAS-before-RAS Refresh Cycle. If CAS 
makes a transition from low to high to lo w afte r 
the pre vious cycle and before RAS falls, CAS- 
before-RAS refresh is activated. The 
V53C8256H uses the output of an internal 9-bit 
counter as the source of row addresses and 
ignore external address inputs. 

CAS-before-RAS is a “refresh-only” mode and no 
data access or device selection is allowed. Thus, 
the outpu t rem ains in the H igh-Z state during the 
cycle. A CAS-before-RAS counter test mode is 
provided to ensure reliable operation of the internal 
refresh counter. 

Data Retention Mode 

The V53C8256H offers a CMOS standby mode 
that is entered by causing the RAS clock to swing 
between a valid V !L and an “e xtra high” V )H within 
0.2 V of V DD . While the RAS clock is at the “extra 
high” level, the V53C8256H power consumption is 
reduced to the low l DD6 level. Overall l DD 
consumption when operating in this mode can be 
calculated as follows: 

Orc) x Oddi) + Orx^rc) x 0dd6) 

1 = 

*RX 

Where: t RC = Refresh Cycle Time 

t RX = Refresh Interval / 512 
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Fast Page Mode Operation 

Fast Page Mode operation permits all 1024 
columns within a selected row of the device to be 
rando mly accessed at a high data rate. Main taining 
RAS low while performing successive CAS cycles 
retains the row address internally and eliminates 
the need to reapply it for each cycle. The column 
address bu ffer ac ts as a transparent or flow-through 
latch while CAS is high. Thus, access begins from 
the occurrence of a valid c olumn address rather 
than from the falling edge of CAS, elimi nating t ASC 
and t T from the critical timing path. CAS latches the 
address into the column address buffer and acts as 
an output enable. During Fast Page Mode 
operation, Read, Write, Read-Modify-Write or 
Read-Write-Read cycles are possible at random 
addresses within a row. Following the initial entry 
cycle into Fast Page Mode, access is t CAA or t CAP 
controlled. If t he co lumn address is valid prior to the 
risi ng ed ge of CAS, the access time is referenced to 
the CAS rising edge and is specified b y tr; A p - If the 
column address is valid after the rising CAS edge, 
access is timed from the occurrence of a valid 
address and is s pecifie d by t CAA . In both cases, the 
falling edge of CAS latches the address and 
enables the output. 

Fast Page Mode provides a sustained data rate 
of 33 MHz for applications that require high data 
rates such as bit-mapped graphics or high-speed 
signal processing. The following equation can be 
used to calculate the maximum data rate: 

1024 

Data Rate = 

t RC + 1 023 x t PC 

Data Output Operation 

Th e V5 3C8256H I nput/ Out put is controlled by 

OE, CAS, WE and RAS. A RAS low transition 
enables the transfer of data to and from the 
selected row address in the Memory Array. A RAS 
high transition disables data transfer and latches 
the output data if the output i s en abled. After a 
m emor y cycle is initiate d with a RAS low transition, 
a CAS low transitio n or C AS low level enable s the 
internal I/O path. A CAS high transition or a CAS 
high level disables the I/ O path and the outp ut driv er 
if it is enabled. A CAS low transition while RAS is 
high has no effect on the I/O data path or on the 
output drivers. The output drivers, when otherwise 
enabled, can be disabled by holding OE high. The 


OE signal has no effect on any data stored in the 
output latches. A WE low le vel can also disable the 
output drivers when CAS is low. During a Write 
cycle , if WE goes low at a time in relationship to 
CAS that would normally cause the outputs to be 
active, it is necessary to use OE to disable the 
output drivers prior to the WE low transition to allow 
Data In Setup Time (t DS ) to be satisfied. 

Power-On 

After application of the V DD supply, an initial 
pause of 200 \is is required followed by a minimum 
of 8 initializat ion c ycles (any combination of cycles 
containing a RAS clock). Eight initialization cycles 
are required after extended periods of bias without 
clocks (greater than the Refresh Interval). 

During Power-On, the V DD current requirement of 
the V 53C 8256 H i s dep endent on the input levels of 
RAS and CAS. If RAS is low during Power-On, the 
device will go into an active cycle and l DD will ex hibit 
curre nt transients. It is recommended that RAS and 
CAS track with V DD or be held at a valid V iH during 
Power-On to avoid current surges. 


Table 1. V53C8256H Data Output 

Operation for Various Cycle Types 


Cycle Type 

I/O State 

Read Cycles 

Data from Addressed 
Memory Cell 

CAS-Controlled Write 
Cycle (Early Write) 

High-Z 

WE-Controlled Write 
Cycle (Late Write) 

OE Controlled. High 

OE = High-Z I/Os 

Read-Modify-Write 

Cycles 

Data from Addressed 
Memory Cell 

Fast Page Mode 

Read 

Data from Addressed 
Memory Cell 

Fast Page Mode Write 
Cycle (Early Write) 

High-Z 

Fast Page Mode Read- 
Modify-Write Cycle 

Data from Addressed 
Memory Cell 

RAS-only Refresh 

High-Z 

CAS-before-RAS 

Refresh Cycle 

Data remains as in 
previous cycle 

CAS-only Cycles 

High-Z 
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HIGH PERFORMANCE, 3.3 VOLT INFORMATION 

256KX8 BIT FAST PAGE MODE 
CMOS DYNAMIC RAM 


HIGH PERFORMANCE V53C8256N 

60/60L 

70/70L 

80/80L 

Max. RAS Access Time, (t RAC ) 

60 ns 

70 ns 

80 ns 

Max. Column Address Access Time, (t CAA ) 

35 ns 

40 ns 

45 ns 

Min. Fast Page Mode Cycle Time, (t pc ) 

45 ns 

50 ns 

55 ns 

Min. Read-Write Cycle Time, (t RC ) 

120 ns 

130 ns 

150 ns 


LOW POWER V53C8256N 

60L 

70L 

80L 

Max. CMOS Standby Current, (l DD6 ) 

80 |iA 

80 (iA 

80 nA 


Features 

■ 3.3 Volt Operation 

■ 256K x 8-bit organization 

■ RAS access time: 60,70,80 ns 

■ Low power dissipation for V53C8256N-80 

• Operating Current - 55 mA max. 

• TTL Standby Current - 1 .0 mA max. 

■ Low CMOS Standby Current 

• V53C8256N - 500 pA max. 

• V53C8256NL - 80_yA max. 

■ Read- Modify -Write, RAS-Only Refresh, CAS- 
before-RAS Refresh capability 

■ Common I/O capability 

■ Refresh Interval 

• V53C8256N - 512 cycles/8ms 

• V53C8256NL - 51 2 cycles/64ms 

■ On-chip substrate bias generator 

■ Fast Page Mode operation for a sustained data 
rate greater than 25 MHz 

■ Standard packages are 24 pin Plastic DIP and 
26/24 300 mil SOJ package 

■ Low Battery Back-up Current 

• V53C8256NL - 200 juA max. 


Description 

The V53C8256N is a high speed 262,144 x 8 bit 
CMOS dynamic random access memory. The 
V53C8256N offers a combination of features: 3.3 V 
Operation, Fast Page Mode for high data 
bandwidth, fast usable speed, CMOS standby 
current and, on request, extended refresh for very 
low data retention power (V53C8256NL). 

All inputs and outputs are TTL compatible. Input 
and output capacitances are significantly lowered to 
allow increased system performance. Fast Page 
Mode operation allows random or sequential 
access of up to 512 (x8) bits within a row with cycle 
tim es as short as 45 ns. Because of static circuitry, 
the CAS clock is not in the critical timing path. The 
flow-through column address latches allow address 
pipelining while relaxing many critical timing 
requirements for fast usable speed. These features 
make the V53C8256N ideally suited for cache 
based mainframe and mini computers, graphics, 
digital signal processing and high performance 
microprocessor systems. 

The V538256NL offers a maximum data retention 
power of 0.8 mW when o perat ing in C MOS standby 
mode and performing CAS-before-RAS refresh 
cycles. 


Device Usage Chart 


Operating 

Temperature 

Range 

Package Outline 

Access Time (ns) 

Power 

Temperature 

Mark 

P 

K 

60 

70 

80 

Low 

Std. 

0°C to 70°C 

• 

• 

• 

■ 

• 

• 

• 

• 

Blank 


V53C8256N Rev. 01 April 1993 
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hr 1 

FAMILY 


Description 

Pkg. 

Pin Count 

Plastic DIP 

P 

24 

SOJ 

K 

26/24 


DEVICE 

P (PLASTIC DIP) 
K (SOJ) 




PKG SPEED 




(tRAC) 


| TEMP. 

PWR. I— BLANK (0°C to 70°C) 
I— BLANK (NORMAL) 

L (LOW POWER) 


\— 60 (60 ns) 
— 70 (70 ns) 
80 (80 ns) 


26/24 Lead SOJ 
PIN CONFIGURATION 
Top View 


24 Lead Plastic DIP 
PIN CONFIGURATION 
Top View 




Pin Names 


> 

l 

CD 

Address Inputs 

RAS 

Row Address Strobe 

CAS 

Column Address Strobe 

WE 

Write Enable 

OE 

Output Enable 

i/oh/o 8 

Data Input, Output 

Q 

Q 

> 

+3.3V Supply 

v ss 

0V Supply 

NC 

No Connect 


Absolute Maximum Ratings* 


Ambient Temperature 

Under Bias -10°C to +80°C 

Storage Temperature (plastic) ....-55°C to +125°C 

Voltage Relative to V ss -0.5 V to +6.0 V 

Data Output Current 50 mA 

Power Dissipation 1 .0 W 

’"Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 


Capacitance* 

T a = 25°C, V DD = 5 V ± 10%, V ss = 0 V 


Symbol 

Parameter 

Typ. 

Max. 

Unit 

C IN1 

Address Input 

3 

4 

PF 

C IN2 

RAS, CAS, WE, OE 

4 

5 

PF 

C OUT 

Data Input/Output 

5 

7 

PF 


* Note: Capacitance is sampled and not 1 00% tested 
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Block Diagram 


256K x 8 
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DC and Operating Characteristics (1 - 2 ) 

T a = 0°C to 70°C, V DD = 3.3V ± 10%, V S s = 0 V, unless otherwise specified. 


Symbol 

Parameter 

Access 

Time 

V53C8256N 

V53C8256NL 

Unit 

Test Conditions 

Notes 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

lu 

Input Leakage Current 
(any input pin) 


-10 

! 

1 


10 

-10 


10 

mA 

V SS- V IN- V DD 


! lo 

Output Leakage Current 
(for High-Z State) 


-10 


10 

-10 


10 

fiA 

V SS^ V OUT ^ V DD 

RAS, CAS at V IH 


*DD1 

V DD Supply Current, 

Operating 

60 



65 



65 

mA 

*rc = *rc ( m in.) 

1,2 

70 



60 



60 

80 



55 



55 

■dD2 

V DD Supply Current, 

TTL Standby 




1.0 



1.0 

mA 

RAS, CAS at V, H 
other inputs > V ss 


•dD3 

V DD Supply Current, 
RAS-Only Refresh 

60 



65 



65 

mA 

*rc = *rc (min.) 

2 

70 



60 



60 

80 



55 



55 

•dD4 

V DD Supply Current, 

Fast Page Mode 

Operation 

60 



60 



60 

mA 

Minimum Cycle 

1,2 

70 



50 



50 

80 



45 



45 

•dD5 

V DD Supply Current, 
Standby, Output Enabled 




2.0 



1.0 

mA 

RAS=V| H , CAS=V, l 
other inputs > V ss 

1 

•dD6 

V DD Supply Current, 

CMOS Standby 




0.6 



0.08 

mA 

RAS > V DD - 0.2 V, 
CAS > V D p- 0.2 V, 

All other inputs > V ss 


•dD7 

Battery Back-up 

Data Retention Current 
(V53C8256NL Only) 




N.A. 



0.3 

mA 

CAS-before-RAS 

Refresh cycle 
t RC = 125 ns 

CMOS clock levels 

18 

V,L 

Input Low Voltage 


-0.5 


0.6 

-0.5 


0.6 

V 


3 

V, H 

Input High Voltage 


2.2 


V DD + 
0.5 

2.2 


V DD + 
0.5 

V 


3 

V 0 L 

Output Low Voltage 




0.4 



0.4 

V 

•ol = 3 mA 


V OH 

Output High Voltage 


2.4 



2.4 



V 

Iqh = mA 
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AC Characteristics 

T a = 0°C to 70°C, V DD = 3.3V ±10%, V ss = 0V unless otherwise noted 
AC Test conditions, input pulse levels 0 to 3V 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/L 

70/L 

80/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

1 

VlRHI 

*RAS 

RAS Pulse Width 

60 

75K 

70 

75K 

so 

75K 

ns 


2 

*RL2RL2 

*RC 

Read or Write Cycle Time 

120 


130 


150 


ns 


3 

t RH2RL2 

*RP 

RAS Precharge Time 

50 


50 


60 


ns 


4 

VlCHI 

*CSH 

CAS Hold Time 

60 


70 


80 


ns 


5 

*0.1 CHI 

*CAS 

CAS Pulse Width 

20 


25 


25 


ns 


6 

*RL1CL1 

*RCD 

RAS to CAS Delay 

25 

40 

25 

45 

25 

55 

ns 

4 

7 

*WH2CL2 

*RCS 

Read Command Setup Time 

0 


0 


0 


ns 


8 

*AVRL2 

*ASR 

Row Address Setup Time 

0 


0 


0 


ns 


9 

*RL1AX 

*RAH 

Row Address Hold Time 

15 


15 


15 


ns 


10 

*AVCL2 

*ASC 

Column Address Setup Time 

0 


0 


0 


ns 


11 

*CL1 AX 

*CAH 

Column Address Hold Time 

15 


15 


15 


ns 


12 

*CL1 RH1(R) 

*RSH (R) 

RAS Hold Time (Read Cycle) 

20 


25 


25 


ns 


13 

*CH2RL2 

*CRP 

CAS to RAS Precharge Time 

5 


5 


5 


ns 


14 

*CH2WX 

. 

*RCH 

Read Command Hold Time 

Referenced to CAS 

5 


5 


5 


ns 

5 

15 

*RH2WX 

*RRH 

Read Command Hold Time 

Referenced to RAS 

5 

' 

l 

5 ! 


5 


ns 

5 

16 

*OEL1 RH2 

*ROH 

RAS Hold Time 

Referenced to OE 

10 

! 

10 


10 


ns 


17 

*GL1QV 

*OAC 

Access Time from OE 


I 

20 


25 


25 

ns 


18 

*CL1QV 

*CAC 

Access Time from CAS 

: 

20 


25 


25 

ns 

6,7 

19 

*RL1QV 

*RAC 

Access Time from RAS 


60 


70 


80 

ns 

6,8,9 

20 

*AVQV 

*CAA 

Access Time from Column 

Address 


35 


40 


45 

ns 

6,7, 

10 
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AC Characteristics (Cont'd.) 



JEDEC 

Symbol 

Symbol 

Parameter 

60/L 

70/L 

80/L 

Unit 

Notes 

# 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

21 

*0.1 QX 

•u 

OE or CAS to Low-Z Output 

0 


0 


0 


ns 

16 

22 

*CH2QZ 

w 

OE or CAS to High-Z Output 

0 

20 

0 

20 

0 

20 

ns 

16 

23 

*RL1 AX 

*AR 

Column Address Hold Time 

from RAS 

50 


55 


60 


ns 


24 

*RL1 AV 

*RAD 

RAS to Column Address 

Delay Time 

20 

25 

20 

30 

20 

35 

ns 

11 

25 

*CL1RH1(W) 

*RSH (W) 

RAS or CAS Hold Time 
in Write Cycle 

20 


25 


25 


ns 


26 

*WL1CH1 

*CWL 

Write Command to CAS 

Lead Time 

15 


20 


20 


ns 


27 

*WL1CL2 

*WCS 

Write Command Setup Time 

0 


0 


0 


ns 

12,13 

28 

*CL1WH1 

*WCH 

Write Command Hold Time 

15 


15 


15 


ns 


29 

*WL1WH1 

*WP 

Write Pulse Width 

15 


15 


15 


ns 


30 

*RL1WH1 

*WCR 

Write Command Hold Time 

from RAS 

50 


55 


60 


ns 


31 

*WL1RH1 

*RWL 

Write Command to RAS 

Lead Time 

20 


25 


25 


ns 


32 

*DVWL2 

*DS 

Data in Setup Time 

0 


0 


0 


ns 

14 

33 

*WL1DX 

*DH 

Data in Hold Time 

15 


15 


15 


ns 

14 

34 

*WL1GL2 

*WOH 

Write to OE Hold Time 

15 


15 


15 

i 


ns 

14 

35 

*GH2DX 

*OED 

OE to Data Delay Time 

15 


20 


20 


ns 

14 

36 

*RL2RL2 

(RMW) 

*RWC 

Read-Modify-Write 

Cycle Time 

180 


195 


215 


ns 


37 

*RL1 RH1 

(RMW) 

*RRW 

Read-Modify-Write Cycle 

RAS Pulse Width 

115 


135 


145 


ns 


38 

*CL1WL2 

*CWD 

CAS to WE Delay 

45 


55 


55 


ns 

12 
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AC Characteristics (Cont'd.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/L 

70/L 

80/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

39 

*RL1WL2 

*RWD 

RAS to WE Delay in 
Read-Modify-Write Cycle 

85 


100 


110 


ns 

12 

40 

*0.1 CHI 

*CRW 

CAS Pulse Width (RMW) 

75 


85 


85 


ns 


41 

*AVWL2 

*AWD 

Col. Address to WE Delay 

65 


70 


75 


ns 

12 

42 

*02012 

*PC 

Fast Page Mode 

Read or Write Cycle Time 

45 

1 

50 


55 


ns 


43 

*CH2CL2 

*CP 

CAS Precharge Time 

10 


10 


10 


ns 


44 

*AVRH1 

*CAR 

Column Address to RAS 

Setup Time 

35 

| 

40 


45 


ns 


45 

*CH2QV 

*CAP 

Access Time from 

Column Precharge 


40 


45 


50 

ns 

7 

46 

*RL1 DX 

*DHR 

Data in Hold Time 

Referenced to RAS 

50 


55 


60 


ns 


47 

*CL1RL2 

*CSR 

CAS Setup Time 

CAS-before-RAS Refresh 

10 


10 


10 


ns 


48 

*RH2CL2 

*RPC 

RAS to CAS Precharge Time 

10 


10 


10 


ns 


49 

*RL1CH1 

*CHR 

CAS Hold Time 

CAS-before-RAS Refresh 

30 


30 


30 


ns 


50 

*0202 

(RMW) 

*PCM 

Fast Page Mode Read- 
Modify-Write Cycle Time 

95 


105 


110 


ns 



V 

*T 

Transition Time 
(Rise and Fall) 

3 

50 

3 

50 

3 

50 

ns 

15 



*REF 

Refresh Interval 
(512 Cycles) 


8 


8 


8 

ms 

17 



*REF 

Refresh Interval 

V53C104NL Only 

(512 Refresh cycles, t RC =125 \is) 


64 

! 

64 


64 

ms 

17,18 
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Notes: 

1 . I DD is dependent on output loading when the device output is selected. Specified l DD (max.) is measured with the 
output open. 

2. I DD is dependent upon the number of address transitions. Specified l DD (max.) is measured with a maximum of two 
transitions per address cycle in Fast Page Mode. 

3. Specified V (L (min.) is steady state operating. During transitions, V tL (min.) may undershoot to -1 .0 V for a period not 
to exceed 20 ns. All AC parameters are measured with V )L (min.) > V ss and V (H (max.) < V DD . 

4. tRCD (max.) is specified for reference only. Operation within t RCD (max.) limits insures that t RAC (max.) and tc AA (max.) 
can be met. If t RCD is greater than the specified t RCD (max.), the access time is controlled by tc AA and tc AC . 

5. Either t RRH or t RCH must be satisified for a Read Cycle to occur. 

6. Measured with a load equivalent to two TTL inputs and 50 pF. 

7. Access time is determined by the longest of tQ AA , tc AC and tc AP . 

8. Assumes that t RAD < t RAD (max.). If t RAD is greater than t RAD (max.) , t RAC will increase by the amount that t RAD exceeds 
t RAD (max.). 

9. Assumes thatt RCD <tft CD (max.). lft RCD isgreaterthant RCD (max.), t RAC willincreasebytheamountthatt RCD exceeds 
tRCD ( m ax-)- 

1 0. Assumes that t RAD > t RAD (max.). 

1 1 . Operation within the t RAD (max.) limit ensures that t RAC (max.) can be met. t RAD (max.) is specified as a reference point 
only. If t RAD is greater than the specified t RAD (max.) limit, the access time is controlled by t^ AA and tc AC . 

12. t W cs> t RWD , t AW o and tcwD are not restrictive operating parameters. 

13. t wcs (min.) must be satisfied in an Early Write Cycle. 

1 4. t DS and t DH are referenced to the latter occurrence of CAS or WE. 

15. t T is measured between V )H (min.) and V| L (max.). AC-measurements assume t T = 5 ns. 

16. Assumes a three-state test load (5 pF and a 380 Ohm Thevenin equivalent). 

1 7. An initial 200 ps pause and 8 RAS-containing cycles are required when exiting an extended period of bias without 
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval. 

18. This is battery backup data retention mode under CAS-before-RAS refresh cycles. 
t RC = 125 ps (125 jus x 512 = 64 ms) 

*RAS = *RAS (min.) to 1 ps 

Input voltages: RAS and CAS V| H > V DD - 0.2 V 

___ V 1L < 0.2 V 

WE and OE V, N > V DD - 0.2 V 

All other inputs at stable V )H or V, L 
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Waveforms of Read Cycle 



Waveforms of Early Write Cycle 
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Waveforms of OE-Controlled Write Cycle 



Waveforms of Read-Modify-Write Cycle 
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Waveforms of Fast Page Mode Read-Write Cycle 



Waveforms of RAS-Oniy Refresh Cycle 



m t RC (2) ► 

_ - . -l [— 'RPP1-* 

_ V|H ' 

V,L - 

X CRP (13) -H— *■ 

V / \ 


CAS V ' H “ f 

V il — / 

«^“ t RAH(9) 




1579 08 


NOTE: WE, OE = Don’t care 
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Waveforms of Hidden Refresh Cycle (Read) 



Waveforms of Hidden Refresh Cycle (Write) 
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Functional Description 

The V53C8256N is a CMOS dynamic RAM 
optimized for high data bandwidth, low power 
applications. It is functionally similar to a traditional 
dynamic RAM. The V53C8256N reads and writes 
data by multiplexing an 18-bit address into a 9-bit 
row and a 9-bit column address. The ro w add ress is 
latched by the Row Address Strobe (RAS). The 
column address ‘Hows through” an internal address 
buffer and is latched by the Column Address Strobe 
(CAS). Because access time is primarily dependent 
on a valid c olumn address rather than the precise 
time th at the CAS edge occurs, the delay time from 
RAS to CAS has little effect on the access time. 

Memory Cycle _ 

A memory cycle is initiated by bringing RAS low. 
Any memory cycle, once initiated, must not be 
ended or aborted before the minimum t RAS time has 
expired. This ensures proper device operation and 
data integrity. A new cycle must not be initiated until 
the minimum precharge time t RP /t CP has elapsed. 

Read Cycle 

A Read cycle is performed by holdin g the Write 
Enable (WE) signal High during a RAS/CAS 
operation. The column address must be held for a 
minimum specified by t AR . Data Out becomes valid 
only when tQ AC , t RAC , t CAA and t CAC are all satisifed. 
As a result, the access time is dependent on the 
timing relationships between these parameters. For 
example, the access time is limited by t CAA when 
tRAC. tCAC and toAC are al1 satisfied. 

Write Cycle ___ 

A_Write Cycle is perfo rmed by taking WE and 

CAS low during a RAS operation. The column 
address is latched by CA S. The Write Cycle can be 
WE controlled or C AS controlled depending on 
whether WE or CAS falls later. Consequently, the 
input dat a mus t be valid at or before the falling edge 
of WE or CAS, whichever occurs last. In the CAS- 
controlled Write Cycle, whe n the leading edge of 
WE occurs prior to the CAS low transition, the I/O 
data pins will be in the High-Z state at the beginning 


of the Write function. Ending the Write with RAS or 
CAS will maintain the output in the High-Z state. 

In the WE controlled Write Cycle, OE must be in 
the high state and t 0 ED must satisfied. 

Refresh Cycle 

To retain data, 512 Refresh Cycles are required 
in each 8 ms period. There are two ways to refresh 
the memory: 

1. By clocking eac h of th e 512 row addresses (A 0 

through A 8 ) with RAS at least once every 8 ms . 
Any Read, Write, Read-Modify-Write or RAS- 
only cyc le ref reshes the a ddressed row. 

2. Using a CAS-before-RAS Refresh Cycle. If CAS 
makes a transition from low to high to lo w afte r 
the pre vious cycle and before RAS falls, CAS- 
before-RAS refresh is activated. The 
V53C8256N uses the output of an internal 9-bit 
counter as the source of row addresses and 
ignore external address inputs. 

CAS-before-RAS is a “refresh-only” mode and no 
data access or device selection is allowed. Thus, 
the outpu t rem ains in the H igh-Z state during the 
cycle. A CAS-before-RAS counter test mode is 
provided to ensure reliable operation of the internal 
refresh counter. 

Data Retention Mode 

The V53C8256N offers a CMOS standby mode 
that is entered by causing the RAS clock to swing 
between a valid V| L and an “e xtra high” V| H within 
0.2 V of V DD . While the RAS clock is at the “extra 
high” level, the V53C8256N power consumption is 
reduced to the low l DD6 level. Overall l DD 
consumption when operating in this mode can be 
calculated as follows: 

Orc) x Oddi) + Orx^rc) x 0dd6> 

1 = 

*RX 

Where: t RC = Refresh Cycle Time 

t RX = Refresh Interval / 512 


2 
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Fast Page Mode Operation 

Fast Page Mode operation permits all 1024 
columns within a selected row of the device to be 
rando mly accessed at a high data rate. Main taining 
RAS low while performing successive CAS cycles 
retains the row address internally and eliminates 
the need to reapply it for each cycle. The column 
address bu ffer ac ts as a transparent or flow-through 
latch while CAS is high. Thus, access begins from 
the occurrence of a valid c olumn address rather 
than from the falling edge of CAS, elimi nating t ASC 
and t T from the critical timing path. CAS latches the 
address into the column address buffer and acts as 
an output enable. During Fast Page Mode 
operation, Read, Write, Read-Modify-Write or 
Read-Write-Read cycles are possible at random 
addresses within a row. Following the initial entry 
cycle into Fast Page Mode, access is t CAA or t CAP 
controlled. If t he co lumn address is valid prior to the 
risi ng ed ge of CAS, the access time is referenced to 
the CAS rising edge and is specified b y tnAP - If the 
column address is valid after the rising CAS edge, 
access is timed from the occurrence of a valid 
address and is s pecifie d by t CAA . In both cases, the 
falling edge of CAS latches the address and 
enables the output. 

Fast Page Mode provides a sustained data rate 
of 25 MHz for applications that require high data 
rates such as bit-mapped graphics or high-speed 
signal processing. The following equation can be 
used to calculate the maximum data rate: 

1024 

Data Rate = 

tRc + 1 023 x tpQ 

Data Output Operation 

Th e V5 3C8256N I nput/ Out put is controlled by 

OE, CAS, WE and RAS. A RAS low transition 
enables the transfer of data to and from the 
selected row address in the Memory Array. A RAS 
high transition disables data transfer and latches 
the output data if the output i s en abled. After a 
m emor y cycle is initiate d with a RAS low transition, 
a CAS low transitio n or C AS low level enable s the 
internal I/O path. A CAS high transition or a CAS 
high level disables the I/ O path and the outp ut driv er 
if it is enabled. A CAS low transition while RAS is 
high has no effect on the I/O data path or on the 
output drivers. The output drivers, when otherwise 
enabled, can be disabled by holding OE high. The 


OE signal has no effect on any data stored in the 
output latches. A WE low le vel can also disable the 
output drivers when CAS is low. During a Write 
cycle , if WE goes low at a time in relationship to 
CAS that would normally cause the outputs to be 
active, it is necessary to use OE to disable the 
output drivers prior to the WE low transition to allow 
Data In Setup Time (t DS ) to be satisfied. 

Power-On 

After application of the V DD supply, an initial 
pause of 200 ps is required followed by a minimum 
of 8 initializat ion c ycles (any combination of cycles 
containing a RAS clock). Eight initialization cycles 
are required after extended periods of bias without 
clocks (greater than the Refresh Interval). 

During Power-On, the V DD current requirement of 
the V 53C 8256 N i s dep endent on the input levels of 
RAS and CAS. If RAS is low during Power-On, the 
device will go into an active cycle and l DD will ex hibit 
curre nt transients. It is recommended that RAS and 
CAS track with V DD or be held at a valid V| H during 
Power-On to avoid current surges. 


Table 1 . V53C8256N Data Output 

Operation for Various Cycle Types 


Cycle Type 

I/O State 

Read Cycles 

Data from Addressed 
Memory Cell 

CAS-Controlled Write 
Cycle (Early Write) 

High-Z 

WE-Controlled Write 
Cycle (Late Write) 

OE Controlled. High 

OE = High-Z I/Os 

Read-Modify-Write 

Cycles 

Data from Addressed 
Memory Cell 

Fast Page Mode 

Read 

Data from Addressed 
Memory Cell 

Fast Page Mode Write 
Cycle (Early Write) 

High-Z 

Fast Page Mode Read- 
Modify-Write Cycle 

Data from Addressed 
Memory Cell 

RAS-only Refresh 

High-Z 

CAS-before-RAS 

Refresh Cycle 

Data remains as in 
previous cycle 

CAS-only Cycles 

High-Z 
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MOSEL-VITELIC V53C8257H ADVANCED 

ULTRA-HIGH SPEED , INFORMA TION 

256KX8 BIT BURST AND 
FAST PAGE MODE CMOS DYNAMIC RAM 


HIGH PERFORMANCE 

45/45L 

50/50L 

Max. RAS Access Time, (t RAC ) 

45 ns 

50 ns 

Max. Column Address Access Time, (tc AA ) 

24 ns 

26 ns 

Min. Fast Page Mode Cycle Time, (t PC ) 

30 ns 

32 ns 

Min. Read/Write Cycle Time, (t RC ) 

100 ns 

110 ns 

Min. Burst Mode Cycle Time, (\ q C ) 

15 ns 

20 ns 


Features 

■ 256K x 8-bit organization 

■ Burst Mode for a sustained data rate greater 
than 65 MHz 

■ Fast Page Mode for a sustained data rate 
great er than 33 MHz 

■ RAS access time: 45, 50 ns 

■ Low power dissipation 

• V53C8257H-45 

— Operating Current - 1 35 mA max 
— TTL Standby Current - 2.0 mA max 

■ Low CMOS Standb y Cur rent 

■ Read -Modify -Writ e, RAS-Only Refresh, 
CAS-Before-RAS Refresh capability 

■ Refresh Interval 

• V53C8257H - 51 2 cycles/8 ms 

■ Available in 24 pin 300 mil Plastic DIP and 
26/24 pin 300 mil SOJ packages 


Description 

The V53C8257H is a high speed 262,144 x 8 bit 
CMOS dynamic random access memory. The 
V53C8257H offers a combination of features: Burst 
Mode and Fast Page Mode for high data bandwidth. 

All inputs and outputs are TTL compatible. Input 
and output capacitances are significantly lowered to 
allow increased system performance. Burst Mode 
operation provides 256 (x8) sequential address 
bursts with cycle times as short as 15 ns. Burst 
Mode operation requires no external address 
information. Fast Page Mode operation allows 
random access of up to 512 (x8) bits within a row 
with cycle tim es as short as 30 ns. Because of static 
circuitry, the CAS clock is not in the critical timing 
path. The flow-through column address latches 
allow address pipelining while relaxing many critical 
system timing requirements for fast usable speed. 
These features make the V53C8257H ideally suited 
for graphics, digital signal processing and high 
performance computing systems. 


Device Usage Chart 


Operating 

Temperature 

Range 

Package Outline 

Access Time (ns) 

Power 

Temperature 

Mark 

P 

K 

45 

50 

Low 

Std. 

0°C to 70 °C 

• 

• 

• 

• 

• 

• 

Blank 


V53C8257H Rev. 00 February1993 
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MOSEL- VITELIC V53C400F 

HIGH PERFORMANCE , LOW POWER 
4MX 1 BIT FAST PAGE MODE 
CMOS DYNAMIC RAM 


HIGH PERFORMANCE V53C400F 

60/60L 

70/70L 

80/80L 

10/10L 

Max. RAS Access Time, (t RAC ) 

60 ns 

70 ns 

80 ns 

100 ns 

Max. Column Address Access Time, (t CAA ) 

30 ns 

35 ns 

40 ns 

50 ns 

Min. Fast Page Mode Cycle Time, (t pG ) 

45 ns 

50 ns 

55 ns 

65 ns 

Min. Read/Write Cycle Time, (t RC ) 

120 ns 

130 ns 

150 ns 

180 ns 


LOW POWER V53C400FL 

60L 

70L 

80L 

10L 

Max. CMOS Standby Current, (l DD6 ) 

0.4 mA 

0.4 mA 

0.4 mA 

0.4 mA 


Features 

■ 4M x 1-bit organization 

■ RAS access time: 60,70,80,100 ns 

■ Low power dissipation 

• V53C400F-1 0 

— Operating Current - 75 mA max. 

— TTL Standby Current - 2.0 mA max. 

■ Low CMOS Standby Current 

• V53C400F- 1.0 mA max. 

• V53C400FL - 0.4 mA max. 

■ Battery Back-up M ode (V 53C400FL Only) 

■ Read -Modif y-Writ e, RAS-Only Refresh, 
CAS-Before-RAS Refresh capability 

■ Refresh Interval 

• V53C400F - 1 024 cycles/1 6ms 

• V53C400FL - 1 024 cycles/64ms 

■ On-chip substrate bias generator 

■ Fast Page Mode for a sustained data rate 
greater than 20 MHz 

■ Available in 26/20 pin SOJ package (300 mil) 

Description 

The V53C400F is a high speed 4,194,304x1 bit 
CMOS dynamic random access memory. The 

Device Usage Chart 


V53C400F offers a combination of features: Fast 
Page Mode for high data bandwidth, fast usable 
speed, CMOS standby current and, on request, 
extended refresh for very low data retention power 
(V53C400FL). 

All inputs and outputs are TTL compatible. Input 
and output capacitances are significantly lowered to 
allow increased system performance. Fast Page 
Mode operation allows random access of up to 1 024 
bits within a row with cycle times as sh ort as 50 ns. 
Because of static circuitry, the CAS clock is not 
in the critical timing path. The flow-through column 
address latches allow address pipelining while relax- 
ing many critical system timing requirements for fast 
usable speed. These features make the V53C400F 
ideally suited for graphics, digital signal processing 
and high performance computing systems. 

The V53C400FL offers a maximum data retention 
power of 3.3 mW wh en ope rating in CM OS sta ndby 
mode and performing RAS-only or CAS-before-RAS 
refresh cycles. 


Operating 

Temperature 

Range 

Package Outline 

Access Time (ns) 

Power 

Temperature 

Mark 

K 

60 

70 

80 

100 

Low 

Std. 

0°C to 70 °C 

• 

• 

• 

• 

• 

• 

• 

Blank 


V53C400F Rev. 01 January 1993 
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V53C400F 


h -1 

FAMILY 


Description 

Pkp. 

Pin Count 

SOJ 

K ! 

26/20 


DEVICE PKG 


K (SOJ) 


J 


l t j 

SPEED 

(tRAC) 


| TEMP. 

PWR. L_ BLANK (0°C to 70°C) 

t BLANK (NORMAL) 

L (LOW POWER) 


— 60 (60 ns) 

— 70 (70 ns) 

— 80 (80 ns) 
L— 10 (100 ns) 


26/20 Lead SOJ Package LOGIC SYMBOL 

PIN CONFIGURATION 



Top View 

— 

A 0 



— 

Ai 



— 

a 2 

d in □ 

1 26 

□ Vss 

a 3 

WE C 

2 25 

U d out 

a 4 

RAS C 

3 24 

□ CAS 

*5 D,n 

NC □ 

4 23 

□ NC 

A 6 

A 10 C 

CM 

CM 

>1: 

lO 

□ Ag — 

* 7 Dqut 

As 


© 

— 

Ag 


§ 

— 

Aio 


O 

CO 

— O 

RAS 

A 0 C 

9 § 18 

□ A e 1° 

CAS 

Ai C 

10 17 

□ a 7 1 

WE 

A 2 II 

11 16 

□ A 6 


a 3 c 

12 15 

□ A 5 


V DD C 

13 14 

□ a 4 Pin Names 



o 

< 

Address Inputs 

RAS 

Row Address Strobe 

CAS 

Column Address Strobe 

WE 

Write Enable 

°,N 

Data Input 

^OUT 

Data Output 

< 

o 

o 

+5V Supply 

v ss 

0V Supply 

NC 

No Connect 



Absolute Maximum Ratings* 

Ambient Temperature 

Under Bias -10°C to +80°C 

Storage Temperature (plastic) ....-55°C to +125°C 

Voltage Relative to V ss -1 .0 V to +7.0 V 

Data Out Current 50 mA 

Power Dissipation 1 .0 W 

*Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 


Capacitance* 


T a = 25°C, 

V dd =5V±10%.V ss = 

ov 



Symbol 

Parameter 

Typ. 

Max. 

Unit 

C IN1 

Address 

- 

6 

pF 

C IN2 

RAS, CAS, WE 

— 

7 

PF 

C OUT 

d in /d out 

- 

7 

PF 


*Note: Capacitance is sampled and not 1 00% tested 


2-213 




MOSEL- VITELIC 


V53C400F 


Block Diagram 


4M x 1 



°IN 

d out 
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DC and Operating Characteristics ( 1 - 2 ) 

T a = 0°C to 70°C, V DD = 5 V ± 10%, V gs = 0 V, unless otherwise specified. 


Symbol 

Parameter 

Access 

Time 

V53C400F 

V53C400FL 

' 

Unit 

Test Conditions 

Notes 

Min. 

Max. 

Min. 

Max. 

'Ll 

Input Leakage Current 
(any input pin) 


-10 

10 

-10 

10 

HA 

V SS^ V IN^ V DD 


•lo 

Output Leakage Current 
(for High-Z State) 


-10 

10 

-10 

10 

fa 

V SS- V OUT — ^DD 
RAS, CAS at V, H 


!ddi 

Vqq Supply Current, 

Operating 

60 


100 


100 

mA 

tRc - tRc ( m * n -) 

1,2 

70 


90 


90 

80 


80 


80 

100 


70 


70 

IdD2 

V DD Supply Current, 

TTL Standby 



2.0 


2.0 

mA 

RAS, CAS at V, H 
other inputs > V ss 


•dD3 

V DD Supply Current, 

RAS-Only Refresh 

60 


100 


100 

mA 

tRc = tRc (min.) 

2 

70 


90 


90 

80 


80 


80 

100 


70 


70 

•dD4 

V DD Supply Current, 

Fast Page Mode 

Operation 

60 


100 


100 

mA 

Minimum Cycle 

1,2 

70 


90 


90 

80 


80 


80 

100 


70 


70 

•dD5 

V DD Supply Current, 
Standby, Output Enabled 



5 


4 

mA 

RAS=V| H , CAS=V, l 
other inputs > V ss 


•dD6 

V DD Supply Current, 
CMOS Standby 



1 


0.4 

mA 

RAS> V DD -0.2 V 
CAS >V DD - 0.2V 
other inputs > V ss 


IDD7 

Battery Back-up 

Data Retention Current 
(Only V53C400L) 



N.A. 


0.6 

mA 

CAS-Before-RAS 
Refresh cycle 
t RC = 62.5 *is 

CMOS clock levels 

18 

V, L 

Input Low Voltage 


-1.0 

0.8 

-1.0 

0.8 

V 


3 

V, H 

Input High Voltage 


2.4 

v dd +1 

2.4 

Vdd+1 

V 


3 

VOL 

Output Low Voltage 



0.4 


0.4 

V 

l 0L = 4.2 mA 


5 

> 

Output High Voltage 


2.4 


2.4 



I 0 h ~ — 5 mA 
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AC Characteristics 

T a = 0°C to 70°C, V DD = 5 V ±1 0%, V ss = 0 V, unless otherwise noted 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/L 

70/L 

80/L 

10/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

1 

tRLIRHI 

*ras 

MS Pulse Width 

60 

75K 

70 

75K 

80 

75K 

100 

75K 

ns 


2 

tRL2RL 

*rc 

Read or Write Cycle 
Time 

120 


130 


150 


180 


ns 


3 

*RH2RL2 

Up 

RAS Precharge Time 

50 


50 


60 


70 


ns 


4 

l AVRL2 

*ASR 

Row Address Setup 
Time 

0 


0 


0 


0 


ns 


5 

*RL1AX 

Wh 

Row Address Hold 

Time 

10 


10 


10 


15 


ns 


6 

Uvrhi 

*CAR 

Column Address to 

RAS Setup Time 

30 


35 


40 


50 


ns 


7 

Irliav 

l RAD 

RAS to Column 

Address Delay Time 

15 

30 

15 

35 

15 

40 

20 

50 

ns 

4 

8 

UVCL2 

Use 

Column Address Setup 
Time 

0 


0 


0 


0 


ns 


9 

ICLIAX 

UAH 

Column Address Hold 
Time 

15 


15 


15 


20 


ns 


10 

^RLICLI 

UcD 

RAS to CAS Delay 

20 

45 

20 

50 

20 

60 

25 

75 

ns 

5 

11 

*RL1QV 

Uac 

Access Time from RAS 


60 


70 


80 


100 

ns 

6,7,8 

12 

Wqv 

UaA 

Access Time from 
ColumnAddress 


30 


35 


40 


50 

ns 

8,9,10 

13 

*CL1QV 

UaC 

Access Time from CAS 


15 


20 


20 


25 

ns 

8,10 

14 

tCLICHI(R) 

UASfR) 

CAS Pulse Width in 
Read Cycle 

15 


20 


20 


25 


ns 


15 

tcilRHI(R) 

UsH(R) 

RAS Hold Time 
(Read Cycle) 

15 


20 


20 


25 


ns 


16 

*WH2CL2 

UcS 

Read Command Setup 
Time 

0 


0 


0 


0 


ns 


17 

t CH2WX 

l RCH 

Read Command Hold 
Time (Referenced 
to CAS) 

0 


0 


0 


0 


ns 

11 

18 

! RH2WX 

*RRH 

Read Command Hold 
Time (Referenced 
to RAS) 

0 


0 


0 


0 


ns 

ii 

19 

t CH2RL2 

klRP 

CAS to RAS Precharge 
Time 

5 


5 


5 


10 


ns 


20 

t CH2QX 

k>FF 

Output Buffer 

Turn Off Delay 

0 

20 

0 

20 

0 

20 

0 

25 

ns 

12 

21 

t CH2QV 

k)H 

Data Hold Time from 
CAS 

0 


0 


0 


0 


ns 

11 

22 

U/LIWHI 

t WP 

Write Pulse Width 

10 


15 


15 


20 


ns 
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AC Characteristics (Cont’d.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/L 

70/L 

80/L 

10/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

23 

t CH2CL2 

*cp 

CAS Precharge Time 

10 


10 


10 


10 


ns 


24 

IrLIAX 

! ar 

Column Address Hold 
Time from RAS 

50 


55 


60 


75 


ns 


25 

*0.1 CHI (W) 

t CAS(W) 

CAS Pulse Width in 
Write Cycle 

15 


20 


20 


25 


ns 


26 

UliRHI(W) 

UsH(W) 

RAS or CAS Hold Time 
in Write Cycle 

15 


20 


20 


25 


ns 


27 

IrLIWHI 

twCR 

Write Command Hold 
Time from RAS 

50 


55 


60 


75 


ns 


28 

t\IVLlCL2 

twcs 

Write Command Setup 
Time 

0 


0 


0 


0 


ns 

13,14 

29 

UuWHI 

U/CH 

Write Command Hold 
Time 

10 


15 


15 


20 


ns 


30 

UvWt 2 . 

Us 

Data In Setup Time 

0 


0 


0 


0 


ns 

15 

31 

twHIDX 

Uh 

Data In Hold Time 

15 


15 


15 


20 


ns 

15 

32 

IrLIDX 

Uhr 

Data In Hold Time 
Referenced to RAS 

50 


55 


60 


75 


ns 


33 

UL2RL2 

(RMW) 

Uwc 

Read-Modify-Write 
Cycle Time 

140 


155 


175 


210 


ns 


34 

IrLIRHI 

(RMW) 

Urw 

Read-Modify-Write 

Cycle RAS Pulse Width 

80 


95 


105 


130 


ns 


35 

tRL1WL2 

UwD 

RAS to WE Delay Time 
Read-Modify-Write 

Cycle 

60 


70 


80 


100 


ns 

13 

36 

*CL1WL2 

UwD 

CAS to WE Delay 

15 


20 


20 


25 


ns 

13 

37 

UvWL2 

UwD 

Column Address to 

WE Delay 

30 


35 


40 


50 


ns 

13 

38 

t CH2QV 

CL 

< 

J2 

Access Time from 
Column Precharge 


35 


40 


45 


55 

ns 

17 

39 

t CL2CL2(R) 

Uc 

Fast Page Mode Read 
or Write Cycle Time 

40 


45 


55 


65 


ns 


40 

*C12C12 

(RMW) 

l PCM 

Fast Page Mode Read- 
Modify-Write Cycle 

Time 

70 


75 


80 


95 


ns 


41 

WlRHI 

UwL 

Write Command to 

RAS Lead Time 

15 


20 


20 


25 


ns 


42 

twLlCHl 

UWL 

Write Command to 

CAS Lead Time 

15 


20 


20 


25 


ns 


43 

t RH2CL2 

Upc 

RAS to CAS Precharge 
Time 

5 


5 


5 


5 


ns 
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AC Characteristics (Cont’d.) 



JEDEC 

Symbol 



60/L 

70/L 

80/L 

10/L 



# 

Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Unit 

Notes 

44 

^CL1RL2 

tcSR 

CAS Setup Time 
CAS-before-RAS 
Refresh 

5 


5 


5 


5 


ns 


45 

tRLlCHI 

*CHR 

CAS Hold Time 
CAS-before-RAS Cycle 

15 


15 


15 


15 


ns 


46 

tRLICHI 

tcSH 

CAS Hold Time 

60 


70 


80 


100 


ns 


47 

%H2RL2 

*WRP 

WE to RAS precharge 
time (CAS-Before-RAS 
Refresh cycle) 

10 


10 


10 


10 


ns 


48 

^RL1WL2 

*WRH 

WE Hold Time from 

RAS (CAS-Before-RAS 
Refresh Cycle) 

10 


10 


10 


10 


ns 


49 

^WLI RL2 

l WSR 

RAS to WE set-up 

Time (Test Mode) 

10 


10 


10 


10 


ns 

20,21 

50 

^RLIWHI 

twHR 

RAS to WE hold Time 
(Test Mode) 

10 


10 


10 


10 


ns 

20, 21 

51 

*T 

tr 

Transition Time 
(Rise and Fall) 

3 

50 

3 

50 

3 

50 

3 

50 

ns 

16 

52 


l REF 

Refresh Interval 
(1024 Cycles) 


16 


16 

■ 

16 


16 

ms 

19 

53 


*REF 

Refresh Interval 
V53C400FL Only 
(1024 Cycles, 

Irc = 62.5 fis) 


64 


64 


64 


64 

ms 

18,19 
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Notes: 

1 . I DD is dependent on output loading when the device output is selected. Specified l DD (max.) is measured with the 
output open. 

2. I DD is dependent upon the number of address transitions. Specified l DD (max.) is measured with a maximum of two 
transitions per address cycle in Fast Page Mode. 

3. Specified V )L (min.) is steady state operating. During transitions, V |L (min.) may undershoot to -1 .0 V for a period 
not to exceed 20 ns. All AC parameters are measured with V |L (min.) > V ss and V |H (max.) < V DD . 

4. Operation within the t RAD (max.) limit ensures that t RAC (max.) can be met. t RAD (max.) is specified as a reference 
point only. If t RAD is greater than the specified t RAD (max.) limit, the access time is controlled by t^ and t CAC . 

5. t RCD (max.) is specified for reference only. Operation within t RCD (max.) limits insures that t RAC (max.) and t CAA (max.) 
can be met. If t RCD is greater than the specified t RCD (max.), the access time is controlled by t CAA and t CAC . 

6. Assumes that t RAD < ^ RAD (max.). If t RAD is greater than t RAD (max.) , t RAC will increase by the amount that t RAD exceeds 

‘ R A D ( ma X.). 

7. Assumes that t RCD (max.). If isgreaterthan t RCD (max.), t RAC will increase by the amount that t RCD exceeds 

tRCD (max.). 

8. Measured with a load equivalent to two TTL inputs and 1 00 pF. 

9. Assumes that t RAD > t RAD (max.). 

1 0. Access time is determined by the longest of t CAA , t CAC and t CAp . 

1 1 . Either t RRH or must be satisified for a Read Cycle to occur. 

12. t QFF and t^ define the time at which D 0(JT reaches an open circuit condition and are not referenced to the output 
voltage level. 

13. i^ cs , t RWD , t AWD and t CWD are not restrictive operating parameters. 

14. t^g (min.) must be satisfied in an Early Write Cycle. 

15. t DS and t DH are referenced to the latter occurrence of CAS or WE. 

16. t,. is measured between V, H (min.) and V |L (max.). AC-measurements assume ij = 5 ns. 

17. Assumes a three-state test load (5 pF and a 380 Ohm Thevenin equivalent). 

1 8. An initial 200 ps pause and 8 RAS-containing cycles are required when exiting an extended period of bias without 
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval. 

19. This is battery backup data retention mode under CAS-before-RAS refresh cycles. 
t RC = 62.5 ps (62.5 ps x 1 024 = 64 ms) 

Ws^RAS < min > t0 1 ^ 

Input voltages : RAS and CAS V jH > V DD - 0.2 V 

V |L <0.2V 

WEandOE V )N >V DD -0.2 V 

All other inputs at stable V, H or V 1L 

20. The test mode is initiated by performing a WE and CAS-before-RAS cycle. This mode is latched and remains in 
effect until the exit cycle is generated. The test mode specified in this data sheet is 8-bits parallel testing function. 

RA 10 , CA 10 , CA Q are not used. In the read cycle, if two internal bits on one I/O pin are equal, the I/O pin will indicate 
a high level. If internal bits on one I/O are not equal, then the I/O pin will indicate a low level. The test mode is cleared 
and the memory device returned to its normal operational state by performing a RAS-only refresh cycle or a CAS- 
before-RAS refresh cycle. 

21 . In a test mode read cycle, the value of access time parameters is delayed by 5 ns for the specified value. These 
parameters should be specified in test mode cycles by adding the above value (5 ns) to the specified value in this 
data sheet. 
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Waveforms of Read Cycle 


RAS 


A o A io 
CAS 


WE 


Dqut 



Waveforms of Early Write Cycle 



1002 02 
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Waveforms of Read-Modify-Write Cycle 
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Waveforms of CAS-Before-RAS Refresh Counter Test Cycle 



1579 09 
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Functional Description 

The V53C400F is a CMOS dynamic RAM 
optimized for high data bandwidth, low power 
applications. It is functionally similar to a traditional 
dynamic RAM. The V53C400F reads and writes 
data by multiplexing a 22-bit address into an 1 1-bit 
row and an 1 1 -bit column address. The r ow ad dress 
is latched by the Row Address Strobe (RAS). The 
column address flows through an internal address 
buffer and is latched by the Column Address Strobe 
(CAS). Because access time is primarily dependent 
on a valid c olumn address rather than the pr ecise 
ti me tha t the CAS edge occurs, the delay from RAS 
to CAS has little effect on the access time. 

Memory Cycle 

A memory cycle is initiated by bringing RAS low. 
Any memory cycle, once initiated, must not be ended 
or aborted before the minimum t RAS time has expired. 
This ensures proper device operation and data 
integrity. A new cycle must not be initiated until the 
minimum precharge time t Rp /t CP has elapsed. 

Read Cycle 

A Read cycle is performed by holdin g the Write 
Enable (WE) signal high during a RAS/CAS 
operation. The column address must be held for a 
minimum time specified by t AR . Data Out becomes 
valid only when t RAC , t CAA and t CAC are all satisfied. 
As a result, the access time is dependent on the 
timing relationships between t RAC , t CAA and t CAC . For 
example, the access time is limited by t CAA when t RAC 
(min.) and t CAC (min.) are both satisfied. 

Write Cycle 

A Write cy cle is performed by taking WE and CAS 
low during a RAS operation. The column address is 
latched by CAS. The write can be WE controll ed or 
CAS controlled depending on whether WE or CAS 
falls later. Consequently, the i npu t d ata m ust be valid 
at or before the fal ling e dge of W E or CAS, whichever 
occurs last. In a CAS-controlled Write Cy cle w hen 
the leading edge of WE occurs prior to the CAS low 
transition, the output (D QUT ) pin will be in the High-Z 
state at the b eginn in g of th e Write function. Ending 
the Write with RAS or CAS will maintain the output in 
the High-Z state. 


Refresh Cycle 

T o retain data, 1 024 Refresh Cycles are required in 
each 1 6 ms period. There are two ways to Refresh 
the memory: 

1 . By selecting all 1 024 address combinations of 
AO through A9 each 1 6 ms, a refresh of all rows is 
co mple ted. Any Read, Write, Read-Modify-Write 
or RAS-only cycle refreshes the addressed row. 

2. Using a CAS-before-RAS Refresh Cycle. If CAS 
makes a transition from lo w to h igh t o low a fter the 
previ ous cycle and before RAS falls, CAS-before- 
RAS refresh is activated. The V53C400 will use 
the output of an internal 10-bit counter as the 
source of row addresses and ignore external 
address inputs. 

CAS-before-RAS is a “refresh-only” mode and no 
data access or device selection is allowed. Thus, 
D out will remain in the High-Z state during the cycle. 

A CAS-before-RAS counter test mode is provided 
to ensure reliable operation of the internal refresh 
counter. The user can use the counter test mode to 
write consecutive data patterns (1 024 Write cycles) 
and then verify the written data by applying 1024 
consecutive Read cycles. In this mode, the 
V53C400F ignores external row/column addresses 
and takes the output from the internal 
counter instead. 

Data Retention Mode 

The V53C400F offers a CM OS st andby mode that 
is entered by causing the RAS clock to swing 
between a valid V |L and a n “extra high” V, H within 0.2 
V of V DD . While the RAS clock is at the “extra high” 
level, the V53C400F power consumption is reduced 
to the low l DD6 level. Overall l DD consumption when 
operating in this mode can be calculated as follows: 

(t RC ) x (lp D1 ) + (t R x”*Rc) X ^DD6^ 


Where t RC = Refresh Cycle Time 

t R x = Refresh Interval / 1024 
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Fast Page Mode Operation 

Fast Page Mode operation permits all 2048 
columns within a selected row of the device to be 
rando mly accessed at a high data rate. Main taining 
RAS low while performing successive CAS cycles 
retains the row address internally and eliminates the 
need to reapply it for each cycle. The column 
address b uffer a cts as a transparent or flow-through 
latch while CAS is high. 

Thus, access begins at the occurance of a valid 
colum n address rather than at the falling edge of 
CAS, e limina ting t ASC and ij from the critical timing 
path. CAS latches the address into the column 
address buffer and acts as on output enable. 

During Fast Page Mode operation, Read, Write, 
Read-Modify-Write* or Read-Write-Read cycles are 
possible at random addresses within a row. 
Following the initial entry cycle into Fast Page Mode, 
access is t CAA or t CAp controlled. If th e col umn 
address is valid prior to the rising edge of CA S, the 
access time is determined by the by the CAS rising 
edge. If t he col umn address is valid after the rising 
edge of CAS, the access is timed from the 
occurrance of the valid address and is spec ified by 
t CAA . In both cases, the falling edge of CAS latches 
the address and enables the output. 

Fast Page Mode provides a sustained data rate of 
over 20 MHz for applications that require high data 
rates like bit-mapped graphics or high-speed signal 
processing. The following equation can be used to 
calculate the data rate: 

2,048 

Data Rate = 

*pc + 2.047 x t pc 

Data Output Operation 

The V53C400F Data Output pin (D QUT ) has a 
three- state capability and is controlled by CAS. 
When CAS is high(> V |H ), the output is in the High-Z 
state. Table 1 summarizes the D OUT states possible 
for various memory cycles. 


Power On 

After application of the V DD an initial pause of 200 
\is is required followed by a minimum of 8 
initialization cycle s (any combination of cycles 
containing a RAS clock). Eight initialization cycles 
are required after extended periods of bias without 
clocks (greater than the Refresh Interval). During 
power on, the V DD current requirement o f the 
V53 C400 F i s dep endent on the input levels of RAS 
and CAS. If RAS is Low during power on, the device 
will go into an active cycle and l DD will exhi bit cu rrent 
transients. It is recommended that RAS and CAS 
track with V DD or be held at a valid V, H during power 
on to avoid current surges. 


Table 1 . V53C400F Data Output 

Operation for Various Cycle Types 


Cycle Type 

Dqut state 

Read Cycles 

Data from Addressed 
Memory Cell 

CAS-Controlled Write 
Cycle (Early Write) 

High-Z 

WE-Controlled Write 

Cycle (Late Write) 

Active, not valid 

Read-Modify-Write 

Cycles 

Data from Addressed 
Memory Cell 

Fast Page Mode Read 
Cycle 

Data from Addressed 
Memory Cell 

Fast Page Mode Write 
Cycle (Early Write) 

High-Z 

Fast Page Mode Read- 
Modify-Write Cycle 

Data from Addressed 
Memory Cell 

RAS-only Refresh 

High-Z 

CAS-before-RAS 

Refresh Cycle 

Data remains as in 
previous cycle 

CAS-only Cycles 

High-Z 
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HIGH PERFORMANCE, LOW POWER 
1M X 4 BIT FAST PAGE MODE 
CMOS DYNAMIC RAM 


HIGH PERFORMANCE V53C404F 

60/60L 

70/70L 

80/80L 

10/10L 

Max. RAS Access Time, (t RAC ) 

60 ns 

70 ns 

80 ns 

100 ns 

Max. Column Address Access Time, (t CAA ) 

30 ns 

35 ns 

40 ns 

50 ns 

Min. Fast Page Mode Cycle Time, (t pc ) 

45 ns 

50 ns 

55 ns 

65 ns 

Min. Read/Write Cycle Time, (t RC ) 

120 ns 

130 ns 

150 ns 

180 ns 


LOW POWER V53C404FL 

60L 

70L 

80L 

10L 

Max. CMOS Standby Current, (l DD6 ) 

0.4 mA 

0.4 mA 

0.4 mA 

0.4 mA 


Features 

■ 1 M x 4-bit organization 

■ RAS access time: 60,70,80,1 00 ns 

■ Low power dissipation 

• V53C404F-1 0 

— Operating Current - 65 mA max. 

— TTL Standby Current - 2.0 mA max. 

■ Low CMOS Standby Current 

• V53C404F - 1 .0 mA max. 

• V53C404FL - 0.4 mA max. 

■ Battery Back-up M ode (V 53C404FL Only) 

■ Read -Modif y-Writ e, RAS-Only Refresh, 
CAS-Before-RAS Refresh capability 

■ Refresh Interval 

• V53C404F - 1 024 cycles/1 6ms 

• V53C404FL - 1 024 cycles/64ms 

■ On-chip substrate bias generator 

■ Fast Page Mode for a sustained data rate 
greater than 20 MHz 

■ Available in 26/20 pin SOJ package (300 mil) 
Description 

The V53C404F is a high speed 1 ,048,576x4 bit 
CMOS dynamic random access memory. The 

Device Usage Chart 


V53C404F offers a combination of features: Fast 
Page Mode for high data bandwidth, fast usable 
speed, CMOS standby current and, on request, 
extended refresh for very low data retention power 
(V53C404FL). 

All inputs and outputs are TTL compatible. Input 
and output capacitances are significantly lowered to 
allow increased system performance. Fast Page 
Mode operation allows random access of up to 1 024 
(x4) bits within a row with cycle tim es as short as 50 
ns. Because of static circuitry, the CAS clock is not 
in the critical timing path. The flow-through column 
address latches allow address pipelining while relax- 
ing many critical system timing requirements for fast 
usable speed. These features make the V53C404F 
ideally suited for main memories, graphics, digital 
signal processing and high performance computing 
systems. 

The V53C404FL offers a maximum data retention 
power of 5.5 mW wh en ope rating in CM OS sta ndby 
mode and performing RAS-only or CAS-before-RAS 
refresh cycles. 


Operating 

Temperature 

Range 

Package Outline 

Access Time (ns) 

Power 

Temperature 

Mark 

K 

60 

70 

80 

100 

Low 

Std. 

0°C to 70 °C 

• 

• 

• 

• 

• 

• 

• 

Blank 


V53C404F Rev. 0.01 February1993 
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V 5 3 C 4 0 4 F 


l t j 

FAMILY 


Description 

Pkg. 

Pin Count 

SOJ 

K 

26/20 


DEVICE 

K (SOJ) 




PKG SPEED 
(tRAC) 


J 


I TEMP. 

PWR. 1— BLANK (0°C to 70°C) 

t BLANK (NORMAL) 

L (LOW POWER) 


— 60 (60 ns) 

— 70 (70 ns) 

— 80 (80 ns) 
>— 10 (100 ns) 


26/20 Lead SOJ Package 
PIN CONFIGURATION 
Top View 



Pin Names 


A 0~ A 9 

Address Inputs 

RAS 

Row Address Strobe 

CAS 

Column Address Strobe 

WE 

Write Enable 

OE 

Output Enable 

i/o-i/o 4 

Data Input, Output 

V DD 

+6V Supply 

v ss 

0V Supply 

NC 

No Connect 


Absolute Maximum Ratings* 

Ambient Temperature 

Under Bias -10°C to +80°C 

Storage Temperature (plastic) ....-55°C to +125°C 

Voltage Relative to V ss -1 .0 V to +7.0 V 

Data Output Current 50 mA 

Power Dissipation 1 .0 W 

‘Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 


Capacitance* 

T a = 25°C, V DD = 5 V ± 10%, V ss = 0 V 


Symbol 

Parameter 

Typ. 

Max. 

Unit 

C IN1 

Address Input 

~ 

6 

PF 

C IN2 

RAS, CAS, WE, OE 

- 

7 

PF 

^OUT 

Data Input/Output 


7 

PF 


* Note: Capacitance is sampled and not 100% tested 


2-230 




MOSEL- VITELIC 


V53C404F 


Block Diagram 


1M x 4 



I/0 1 
I/O 2 

l/Oo 

»4 


2 
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DC and Operating Characteristics ( 1 - 2 ) 

T a = 0°C to 70°C, V DD = 5 V ± 10%, V $s = 0 V, unless otherwise specified. 


Symbol 

Parameter 

Access 

Time 

V53C404F 

V53C404FL 

Unit 

Test Conditions 

Notes 

Min. 

Max. 

Min. 

Max. 

»u 

Input Leakage Current 
(any input pin) 


-10 

10 

-10 

10 

HA 

V SS- V IN^ V DD 


•lo 

Output Leakage Current 
(for High-Z State) 

1 

-10 

10 

-10 

10 

*iA 

V SS- V OUT - V DD 

RAS, CAS at V, H 


•ddi 

V DD Supply Current, 

Operating 

60 


110 


110 

mA 

tRC * tRC ( min ) 

1,2 

70 


100 


100 

80 


90 


90 

100 


65 


65 

•DD2 

Vq D Supply Current, 

TTL Standby 



2.0 


2.0 

mA 

RAS, CAS at V, H 
other inputs > V S s 


*DD3 

Vq D Supply Current, 

RAS-Only Refresh 

60 


95 


95 

mA 

tRc = tRc (min.) 

2 

70 


85 


85 

80 


75 


75 

100 


65 


65 

•dD4 

V DD Supply Current, 

Fast Page Mode 

Operation 

60 


95 


95 

mA 

Minimum Cycle 

1,2 

70 


85 


85 

80 


75 


75 

100 


65 


65 

*DD5 

V DD Supply Current, 
Standby, Output Enabled 



5 


4 

mA 

ras=v ih ,cas=v, l 

other inputs > V S s 


•dD6 

V DD Supply Current, 
CMOS Standby 



1 


0.4 

mA 

RAS >V DD - 0.2 V 
CAS >V DD - 0.2V 
other inputs > V ss 


•dD7 

Battery Back-up 

Data Retention Current 
(Only V53C404FL) 



N.A. 

i 


0.6 

mA 

CAS-Before-RAS 
Refresh cycle 
t RC = 62.5 jis 

CMOS clock levels 

18 

V,L 

Input Low Voltage 


-1.0 

0.8 

-1.0 

0.8 

V 


3 

V,H 

Input High Voltage 


2.4 

V D d + 1 

2.4 

V DD + 1 

V 


3 

VOL 

Output Low Voltage 



0.4 


0.4 

V 

*OL = 4 2 mA 


V OH 

Output High Voltage 


2.4 


2.4 



Iqh = mA 
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AC Characteristics 

T a = 0°C to 70°C, V 0D = 5 V ±10%, V ss = 0 V, unless otherwise noted 
AC Test Conditions, input pulse levels 0 to 3V 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/L 

70/L 

80/L 

10/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

1 

tRLIRHI 

*RAS 

RAS Pulse Width 

60 

75K 

70 

75K 

80 

75K 

100 

75K 

ns 


2 

t RL2RL 

*RC 

Read or Write Cycle 
Time 

120 


130 


150 


180 


ns 


3 

t RH2RL2 

*RP 

RAS Precharge Time 

50 


50 


60 


70 


ns 


4 

tRUCHI 

*CSH 

CAS Hold Time 

60 


70 


80 


100 


ns 


5 

tCLlCHI 

*CAS 

CAS Pulse Width 

15 


20 


20 


25 


ns 


6 

tRLICLI 

*RCD 

RAS to CAS Delay 

20 


20 


20 

60 

25 

75 

ns 

4 

7 

t WH2CL 2 

*RCS 

Read Command Setup 
Time 

0 


0 


0 


0 


ns 


8 

UvRL2 

*ASR 

Row Address Setup 
Time 

0 


0 


0 


0 


ns 


9 

^RLIAX 

*rah 

Row Address Hold 

Time 

10 


10 


10 


15 


ns 


10 

UvCL2 

*asc 

Column Address Setup 
Time 

0 


0 


0 


0 


ns 


11 

*0.1 AX 

*CAH 

Column Address Hold 
Time 

15 


15 


15 


20 


ns 


12 

*Q_1RH1(R) 

t RSH(R) 

RAS Hold Time 
(Read Cycle) 

15 


20 


20 


25 


ns 


13 

t CH2RL2 

*CRP 

CAS to RAS Precharge 
Time 

5 


5 


5 


10 


ns 


14 

t CH2WX 

*RCH 

Read Command Hold 
Time (Referenced 
to CAS) 

0 


0 


0 


0 


ns 

5 

15 

*RH2WX 

*rrh 

Read Command Hold 
Time (Referenced 
to RAS) 

0 

! 

0 


0 

1 


0 


ns 

5 

16 

t OEL1RH2 

Iroh 

RAS Hold Time 
Referenced to OE 

10 


10 


20 


25 


ns 


17 

*GL1QV 

bAC 

Access Time from OE 


15 


20 


20 


25 

ns 


18 

*0.1 QV 

tCAC 

Access Time from CAS 


15 


20 


20 


25 

ns 

6,7 

19 

*RL1QV 

Wc 

Access Time from RAS 


60 


70 


80 


100 

ns 

6,8,9 

20 

*AVQV 

tCAA 

Access Time from 

Column Address 


30 


35 


40 


50 

ns 

6,7,10 

21 

*0_1QX 

kz 

OE or CAS to Low-Z 
Output 

0 


0 


0 


0 


ns 

16 

22 

*CH2QZ 

Uz 

OE or CAS to Low-Z 
Output 

0 

20 

0 

20 

0 

25 

0 

25 

ns 

16 
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AC Characteristics (Cont’d.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/L 

70/L 

80/L 

10/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

23 

*RL1AX 

Ur 

Column Address Hold 
Time from RAS 

50 


55 


60 


75 


ns 


24 

Irliav 

*rad 

RAS to Column 

Address Delay Time 

15 

30 

15 

30 

15 

40 

20 

50 

ns 

11 

25 

tCLIRHIfW) 

Ushcw) 

RAS or CAS Hold Time 
in Write Cycle 

15 


20 


20 


25 


ns 


26 

twLlCHI 

km 

Write Command to 

CAS Lead Time 

15 


20 


20 


25 


ns 


27 

1 WL1CL2 

kvcs 

Write Command Setup 
Time 

0 


0 


0 


0 


ns 

12,13 

28 

tCLIWHI 

kvCH 

Write Command Hold 
Time 

10 


15 


15 


20 


ns 


29 

twLlWHI 

*wp 

Write Pulse Width 

10 


15 


15 


20 


ns 


30 

Irliwhi 

l WCR 

Write Command Hold 
Time from RAS 

50 


55 


60 


75 


ns 


31 

twLIRHI 

l RWL 

Write Command to 

RAS Lead Time 

15 


20 


20 


25 


ns 


32 

toVWL2 

l DS 

Data In Setup Time 

0 


0 


0 


0 


ns 

14 

33 

twLIDX 

k)H 

Data In Hold Time 

15 


15 


15 


20 


ns 

14 

34 

^WLG1GL2 

twOH 

Write to OE Hold Time 

15 


20 


20 


25 


ns 

14 

35 

t GH2DX 

Ioed 

OE to Data Delay Time 

15 


20 


20 


25 


ns 

14 

36 

UL2RL2 

(RMW) 

*RWC 

Read-Modify-Write 
Cycle Time 

170 


185 


205 


245 


ns 


37 

Uli RH1 

(RMW) 

Urw 

Read-Modify-Write 
Cycle RAS Pulse Width 

105 


125 


135 


165 


ns 


38 

tCLIWL 2 

tcWD 

CAS to WE Delay 

40 


50 


50 


60 


ns 

12 

39 

^RL1WL2 

l RWD 

RAS to WE Delay in 

Read-Modify-Write 

Cycle 

85 


100 


110 


135 


ns 

12 

40 

*0.1011 

*OW 

CAS Pulse Width 
(RMW) 

65 


75 

i 


75 


90 


ns 


41 

UvWL2 

UWD 

Column Address to 

WE Delay 

60 


65 


70 


80 


ns 

12 

42 

k)L2CL2 

Vc 

Fast Page Mode Read 
or Write Cycle Time 

45 


50 


55 


65 


ns 


43 

t CH2CL2 

tcp 

CAS Precharge Time 

10 


10 


10 


10 


ns 


44 

Uvrhi 

k^AR 

Column Address to 

RAS Setup Time 

30 


35 


40 


50 


ns 


45 

t CH2QV 

klAP 

Access Time from 
Column Precharge 


35 


40 


45 


55 

ns 

7 
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AC Characteristics (Cont’d.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/L 

70/L 

80/L 

10/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

46 

tRL1DX2 

^DHR 

Data in Hold Time 
Referenced to RAS 

50 


55 


60 


75 


ns 


47 

tCL1RL2 

tcSR 

CAS Setup Time 
CAS-before-RAS 
Refresh 

5 


5 


5 


5 


ns 


48 

t RH2CL2 

Wc 

RAS to CAS Precharge 
Time 

5 


5 


5 


5 


ns 


49 

tRLICHI 

tcHR 

CAS Hold Time 

CAS-before-RAS 

Refresh 

15 


15 


15 


15 


ns 


50 

*0.202 

(RMW) 

*PCM 

Fast Page Mode Read- 
Modify-Write Cycle 

Time 

95 


100 


110 

! 


130 


ns 


51 

t WH2RL2 

*WRP 

WE to RAS precharge 
time (CAS-Before-RAS 
Refresh cycle) 

10 


10 

i 

10 


10 


ns 


52 

tRL1WL2 

*WRH 

WE Hold Time from 

RAS (CAS-Before-RAS 
Refresh Cycle) 

10 


10 


10 


10 


ns 


53 

*WL1RL2 

^WSR 

RAS to WE set-up 

Time (Test Mode) 

10 


10 


10 


10 


ns 

19,20 

54 

^RLIWHI 

WtR 

RAS to WE hold Time 
(Test Mode) 

10 


10 


10 


10 


ns 


55 

tj 

tj 

Transition Time 
(Rise and Fall) 

3 

50 

3 

50 

3 

50 

3 

50 

ns 

15 

56 


^REF 

Refresh Interval 
(1024 Cycles) 


16 

. 


16 


16 


*\Q 

ms 

17 

57 


*REF 

Refresh Interval 
V53C404FL Only 
(1 024 Cycles, 
t RC = 62.5 ps) 


64 


64 


64 


64 

ms 

j 

17,18 
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Notes: 

1 . I DD is dependent on output loading when the device output is selected. Specified l DD (max.) is measured with the 
output open. 

2. I DD is dependent upon the number of address transitions. Specified l DD (max.) is measured with a maximum of two 
transitions per address cycle in Fast Page Mode. 

3. Specified V |L (min.) is steady state operating. During transitions, V, L (min.) may undershoot to -1 .0 V for a period 
not to exceed 20 ns. All AC parameters are measured with V, L (min.) > V gs and V |H (max.) < V DD . 

4. t RCD (max.) is specified for reference only. Operation within t RCD (max.) limits insures that t RAC (max.) andt CM (max.) 
can be met. If t RCD is greater than the specified t RCD (max.), the access time is controlled by t CM and t CAC . 

5. Either t RRH or t RCH must be satisified for a Read Cycle to occur. 

6. Measured with a load equivalent to two TTL inputs and 1 00 pF. 

7. Access time is determined by the longest of t CAA , t CAC and t CAp . 

8. Assumes that t RAD <t RAD (max.). If tp AD is greater than t RAD (max.), t RAC will increase by the amount that t RAD exceeds 
*rad (max.). 

9. Assumesthatt RCD <t RCD (max.). lft RCD is greater than t RCD (max.), t RAC will increase bythe amount that t RCD exceeds 
Wd ( max -)- 

1 0. Assumes that t RAD > t RAD (max.). 

1 1 . Operation within the t RAD (max.) limit ensures that t RAC (max.) can be met. t RAD (max.) is specified as a reference 
point only. If t RAD is greater than the specified t RAD (max.) limit, the access time is controlled by t CAA and t CAC . 

12. t^ cs , t RWD , t AWD and t CWD are not restrictive operating parameters. 

13. t wcs (min.) must be satisfied in an Early Write Cycle. 

1 4. t DS and t DH are referenced to the latter occurrence of CAS or WE. 

15. ij is measured between V |H (min.) and V |L (max.). AC-measurements assume ij - 5 ns. 

1 6. Assumes a three-state test load (5 pF and a 380 Ohm Thevenin equivalent). 

1 7. An initial 200 ps pause and 8 RAS-containing cycles are required when exiting an extended period of bias without 
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval. 

18. This is battery backup data retention mode under CAS-before-RAS refresh cycles. 
t RC = 62.5 ps (62.5 ps x 1 024 = 64 ms) 

WW min >J?I^ 

Input voltages : RAS and CAS V [H > V DD - 0.2 V 
_ _ V |L < 0.2 V 

WEandOE V, N >V DD -0.2 V 

All other inputs at stable V |H or V |L 

19. The test mode is initiated by performing a WE and CAS-before-RAS cycle. This mode is latched and remains in 
effect until the exit cycle is generated. The test mode specified in this data sheet is 8-bits parallel testing function. 

CA0 is not used. In the read cycle, if two internal bits on one I/O pin are equal, the I/O pin will indicate a high level. 
If internal bits on one I/O are not equal, then the I/O pin will indicate a low level. 

The test mode is cleared and the memory device returned to its normal operational state by performing a RAS-only 
refresh cycle or a CAS-before-RAS refresh cycle. 

20. In a test mode read cycle, the value of access time parameters is delayed by 5 ns for the specified value. These 
parameters should be specified in test mode cycles by adding the above value (5 ns) to the specified value in this 
data sheet. 
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Waveforms of Read Cycle 



Waveforms of Early Write Cycle 
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Waveforms of OE-Controlled Write Cycle 
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Waveforms of Fast Page Mode Read Cycle 
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2-239 




V |L — ‘RAD ( 24 )- 


I„T 


IH — A/vf Row 


IADDJ\/\M ADDRESS. 

uxL 


CAH (11) 


! - 

U 

t=l 

— *CAH (11) 




/ww 

5 

vs? 

1 columnI 

/WW 

V 

Vv 

L COLUMN J 


" *CWD ( 38 ) “*j 


— IH 

0E V 

V|, 


I CAA(20)~r* — 
*OAC ( 17 ) H 


I P*-‘WP( 29 ) 
^OAC ( 17 )-H 


.rr l AWD ( 41 )“ 

t WP( 29 ) 


| | l CAA(20)-T' H I ■ 

OED(35)-^ I ^EDOSJ-H K H ^ OED (35) 

3)~p H t CAC (18) +• III tCAC (18)1 

«“ ►UUtj Z22) I ^H-*HZ(22) -HKtHz ( 22) 

-H DH (33) IT 1 |^ t DR(33) | “H \+- { D 


-Hk^so^ 


I I -*jk t DS(32) 


I -HktDS(32) 


Waveforms of RAS-Only Refresh Cycle 











MOSEL-VITEUC 




2 - 2 - 


V53C404F 


RC 






MOSEL- VITELIC 


V53C404F 



2-243 



MOSEL-VITELIC 


V53C404F 


Functional Description 

The V53C404F is a CMOS dynamic RAM opti- 
mized for high data bandwidth, low power applica- 
tions. It is functionally similar to a traditional dynamic 
RAM. The V53C404F reads and writes data by 
multiplexing an 20-bit address into a 1 0-bit row and 
a 1 0-bit column address. The ro w add ress is latched 
by the Row Address Strobe (RAS). The column 
address “flows through” an internal address buffe r 
and is latched by the Column Address Strobe (CAS). 
Because access time is primarily dependent on a 
valid co lumn address rather than the precise time 
th at the CAS edge occurs, the delay time from RAS 
to CAS has little effect on the access time. 

Memory Cycle 

A memory cycle is initiated by bringing RAS low. 
Any memory cycle, once initiated, must not be ended 
or aborted before the minimum t RAS time has expired. 
This ensures proper device operation and data integ- 
rity. A new cycle must not be initiated until the 
minimum precharge time t Rp /t Cp has elapsed. 

Read Cycle 

A Read cycle is performed by holding the Write 
Enable (WE) signal High during a RAS/CAS opera- 
tion. The column address must be held for a mini- 
mum specified by t AR . Data Out becomes valid only 
when t 0AC , t RAC> t CAA and t CAC are all satisifed. As a 
result, the access time is dependent on the timing 
relationships between these parameters. For ex- 
ample, the access time is limited by t CAA when t RAC , 
t CAC and t 0AC are all satisfied. 

Write Cycle 

A Write C ycle is performed by taking WE and CAS 
low during a RAS operation. The column address is 
latched by CA S. The Write Cycle can be WE con- 
tr olled o r CAS controlled depending on whether WE 
or CAS falls later. Consequently, the input data must 
be valid at or before the fallin g edg e of WE or CAS, 
whichever occurs last. In the CAS-controlled Write 
Cy cle, w hen the leading edge of WE occurs prior to 
the CAS low transition, the I/O data pins will be in the 
High-Z state at the beginning of the Write function. 


Ending the Write with RAS or CAS will maintain the 
output in the High-Z state. 

In the WE controlled Write Cycle, OE must be in 
the high state and t QED must be satisfied. 

Refresh Cycle 

To retain data, 1024 Refresh Cycles are required 
in each 1 6 ms period. There are two ways to refresh 
the memory: 

1 . By clocking eac h of th e 1 024 row addresses (A 0 
through A g ) with RAS at least once ev ery 1 6 ms. 
Any Read, Write, Read-Modify-Write or RAS-only 
cycle refreshes the addressed row. 

2. Using a CAS-before-RAS Refresh Cycle. If CAS 
makes a transition from lo w to h igh t o low a fter the 
previ ous cycle and before RAS falls, CAS-before- 
RAS refresh is activated. The V53C404F uses the 
output of an internal 1 0-bit counter as the source 
of row addresses and ignore external address 
inputs. 

CAS-before-RAS is a “refresh-only” mode and no 
data access or device selection is allowed. Thus, the 
o utput remain s in th e High-Z state during the cycle. 
A CAS-before-RAS counter test mode is provided to 
ensure reliable operation of the internal refresh 
counter. 

Data Retention Mode 

The V53C404F offers a CMOS standby mode that 
is entered by causing the RAS clock to swing be- 
tween a valid V |L a nd an “extra high” V |H within 0.2 V 
of V DD . While the RAS clock is at the “extra high” 
level, the V53C404 power consumption is reduced to 
the low l DD6 level. Overall l DD consumption when 
operating in this mode can be calculated as follows: 

(t RC ) X 0 DD1 ) + X ^DD6^ 

I = 


Where: t RC = Refresh Cycle Time 

t RX = Refresh Interval / 1024 
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Fast Page Mode Operation 

Fast Page Mode operation permits all 1 024 col- 
umns within a selected row of the device to be 
rando mly accessed at a high data rate. Main taining 
RAS low while performing successive CAS cycles 
retains the row address internally and eliminates the 
need to reapply it for each cycle. The column address 
buffer acts as a transparent or flow-through latch 
while CAS is high. Thus, access begins from the 
occurrence of a valid colum n address rather than 
from the falling edge of CA S, elim inating t ASC and t,. 
from the critical timing path. CAS latches the address 
into the column address buffer and acts as an output 
enable. During Fast Page Mode operation, Read, 
Write, Read-Modify-Write or Read-Write-Read 
cycles are possible at random addresses within a 
row. Following the initial entry cycle into Fast Page 
Mode, access is t CAA or t CAp controlled. If th e col umn 
address is valid prior to the rising edge of CAS, the 
access time is referenced to the CAS rising edge 
and is specifie d byt r AP . If the column address is valid 
afterthe rising CAS edge, access is timed from the 
occurrence of a valid address and is spec ified by 
t CAA - ,n both cases, the falling edge of CAS latches 
the address and enables the output. 

Fast Page Mode provides a sustained data rate of 
1 8 MHz for applications that require high data rates 
such as bit-mapped graphics or high-speed signal 
processing. The following equation can be used to 
calculate the maximum data rate: 


Data Rate = 


1024 

W + 1 023 x t pc 


Data Output Operation 

The V5 3C4 04F I n put/Ou tput is controlled by OE, 
CAS, WE and RAS. A RAS low transition enables the 
transfer of data to and fr om th e selected row address 
in the Memory Array. A RAS high transition disables 
data transfer and latches the output data if the output 
is en abled. After a m emor y cycle is initiat ed wi th a 
RAS low transition, a CAS low transition or CA S low 
level enables the internal I/O path. A CAS high 
transition or a CAS high level disables th e I/O path 
and the output drive r if it is enabled. A CAS low 
transition while RAS is high has no effect on the I/O 
data path or on the output drivers. The output drivers, 
when otherwise enabled, can be disabled by holding 


OE high. The OE signal has no effect on any data 
stored in the output latches. A WE low level can also 
disable the output drivers when CAS is low. During a 
W rite cy cle, if WE goes low at a time in relationship 
to CAS that would normally cause the outputs to be 
active, it is necessary to use OE to disable the output 
drivers prior to the WE low transition to allow Data In 
Setup Time (t DS ) to be satisfied. 

Power-On 

After application of the V DD supply, an initial pause 
of 200 jus is required followed by a minimum of 8 
initializati on cy cles (any combination of cycles con- 
taining a RAS clock). Eight initialization cycles are 
required after extended periods of bias without 
clocks (greater than the Refresh Interval). 

During Power-On, the V DD current requirement of 
the V 53C 404F is depe ndent on the input levels of 
RAS and CAS. If RAS is low during Power-On, the 
device will go into an active cycle and l DD will ex hibit 
curre nt transients. It is recommended that RAS and 
CAS track with V DD or be held at a valid V |H during 
Power-On to avoid current surges. 


Table 1 . V53C404F Data Output 

Operation for Various Cycle Types 


Cycle Type 

I/O State 

Read Cycles 

Data from Addressed 
Memory Cell 

CAS-Controlled Write 
Cycle (Early Write) 

High-Z 

WE-Controlled Write 
Cycle (Late Write) 

OE Controlled. High 

OE = High-Z I/Os 

Read-Modify-Write 

Cycles 

Data from Addressed 
Memory Cell 

Fast Page Mode 

Read 

Data from Addressed 
Memory Cell 

Fast Page Mode Write 
Cycle (Early Write) 

High-Z 

Fast Page Mode Read- 
Modify-Write Cycle 

Data from Addressed 
Memory Cell 

RAS-only Refresh 

High-Z 

CAS-before-RAS 

Refresh Cycle 

Data remains as in 
previous cycle 

CAS-only Cycles 

High-Z 
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ADVANCED 

INFORMATION 


HIGH PERFORMANCE V53C405 

60/60 L 

70/70L 

80/80L 

10/10L 

Max. RAS Access Time, (t RAC ) 

60 ns 

70 ns 

80 ns 

100 ns 

Max. Column Address Access Time, (t CAA ) 

30 ns 

35 ns 

40 ns 

50 ns 

Min. Fast Page Mode Cycle Time, (t pc ) 

45 ns 

50 ns 

55 ns 

65 ns 

Min. Read/Write Cycle Time, (t RC ) 

120 ns 

130 ns 

150 ns 

180 ns 


LOW POWER V53C405L 

60L 

70L 

80L 

10L 

Max. CMOS Standby Current, (l DD6 ) 

0.4 mA 

0.4 mA 

0.4 mA 

0.4 mA 


Features 

■ 1 M x 4-bit 4 CAS organization 

■ RAS access time: 60,70,80,1 00 ns 

■ Low power dissipation 

• V53C405-1 0 

— Operating Current - 65 mA max. 

— TTL Standby Current - 2.0 mA max. 

■ Low CMOS Standby Current 

• V53C405 - 1 .0 mA max. 

■ Read -Modif y-Writ e, RAS-Only Refresh, 
CAS-Before-RAS Refresh capability 

■ Refresh Interval 

• V53C405 - 1024 cycles/1 6ms 

• V53C405L- 1024 cycles/64ms 

■ Fast Page Mode for a sustained data rate 
greater than 20 MHz 

■ Available in 26/24 pin SOJ package (300 mil) 


Description 

The V53C405 is a high speed 1 ,048,576x4 bit 
CMOS dynamic rando m access memory. The 
V53C405 offers 4 CAS inputs, in addition to: Fast 
Page Mode for high data bandwidth, low CMOS 
standby current and, on request, extended refresh 
for very low data retention power (V53C405L). 

All inputs and outputs are TTL compatible. Input 
and output capacitances are significantly lowered to 
allow increased system performance. Fast Page 
Mode operation allows random access of up to 1 024 
(x4) bits within a row with cycle times as short as 45 
ns. These features make the V53C405 ideally suited 
for parity bits for the SIMM module and parity 
memory for the main memories, graphics, digital 
signal processing and high performance computing 
systems. 

The V53C405L offers a maximum data retention 
power of 5.5 mW wh en ope rating in CM OS sta ndby 
mode and performing RAS-only or CAS-before-RAS 
refresh cycles. 


Device Usage Chart 


Operating 

Temperature 

Range 

Package Outline 

Access Time (ns) 

Power 

Temperature 

Mark 

K 

60 

70 

80 

100 

Low 

Std. 

0°C to 70 °C 

• 

• 

• 

• 

l • 

• 

• 

Blank 


V53C405 Rev. 00 March 1993 
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HIGH PERFORMANCE, LOW POWER 
512K x 8 AND 512K x 9 BIT 
FAST PAGE MODE 
CMOS DYNAMIC RAM 


HIGH PERFORMANCE V53C8512/V53C9512 

50/50L 

60/60L 

70/70L 

Max. RAS Access Time, (t RAC ) 

50 ns 

60 ns 

70 ns 

Max. Column Address Access Time, 

25 ns 

30 ns 

35 ns 

Min. Fast Page Mode Cycle Time, (t PC ) 

35 ns 

40 ns 

45 ns 

Min. Read/Write Cycle Time, (t RC ) 

1 10 ns 

120 ns 

130 ns 


LOW POWER V53C851 2L/V53C951 2L 

50L 

60L 

70L 

Max. CMOS Standby Current, (l DD6 ) 

0.15 mA 

0.15 mA 

0.15 mA 


Features 

■ 512K x 8 and 512K x 9 Organization 

■ RAS access time: 50, 60, 70 ns 

■ Low power dissipation for V53C851 2/951 2 

• Operating Current - 1 05 mA max. 

• TTL Standby Current - 2.0 mA max. 

■ Low CMOS Standby Current 

• V53C8512/9512 - 5 mA max. 

• V53C8512L/9512L- 0.15 mA max. 

■ Read -Modify -Writ e, RAS-Only Refresh, 
CAS-Before-RAS Refresh capability 

■ Common I/O capability 

■ Refresh Interval 

• V53C851 2/951 2-1024 cycles/1 6 ms 

• V53C851 2L/951 2L - 1 024 cycles/1 6 ms 

■ On-chip substrate bias generator 

■ Fast Page Mode for a sustained data rate 
greater than 28 MHz 

■ Standard package is 28 pin 400 mil SOJ 


Description 

The V53C851 2 is a 524,288 x 8 and the 
V53C9512 is a 524,288 x 9 bit high speed CMOS 
dynamic random access memory. The V53C8512 
and V53C951 2 offer a combination of features: Fast 
Page Mode for high data bandwidth, fast usable 
speed, CMOS standby current and, on request, 
extended refresh for very low data retention power 
(V53C851 2L and V53C951 2L). 

All inputs and outputs are TTL compatible. Input 
and output capacitances are significantly lowered to 
allow increased system performance. Fast Page 
Mode operation allows random access of up to 512 
(x8) bits within a row with cycle tim es as short as 35 
ns. Because of static circuitry, the CAS clock is not 
in the critical timing path. The flow-through column 
address latches allow address pipelining while 
relaxing many critical system timing requirements 
for fast usable speed. These features make the 
V53C851 2 and V53C9512 ideally suited for 
graphics, digital signal processing and high 
performance computing systems. 


Device Usage Chart 


Operating 

Package Outline 

Access Time (ns) 

Power 

Temperature 

Temperature 

Range 

K 

50 

60 

70 

Low 

Std. 

Mark 

0°C to 70°C 

• 

• 

• 

• 

• 

• 

Blank 


V53C8512/9512 Rev. 01 April 1993 
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V 5 3 C 8 5 1 2 



FAMILY 


Description 

Pkg. 

Pin Count 

SOJ 

K 

28 


DEVICE PKG 


K (SOJ) 


J 


h -1 

SPEED 

(tRAC) 


| TEMP. 

PWR. 1— BLANK (0°C to 70°C) 

t BLANK (NORMAL) 

L (LOW POWER) 


— 50 (50 ns) 

— 60 (60 ns) 
70 (70 ns) 


28 Lead SOJ Package 
PIN CONFIGURATION 
Top View 



dSq / dq 9 * 
DC&DQl* 
DO /DO * 

sr* 

OE 

NC 

A_ 


SS 


*for the V53C9512 


Pin Names 


Ao - Ag 

Address Inputs 

DC^-DQg 

Data In/Out 

Vss 

Ground 

RAS 

Row Address Strobe 

CAS 

Column Address Strobe 

W 

ReadA/Vrite Input 

OE 

Data Output Enable 

< 

o 

o 

Power (+5 V) 

NC 

No Connection 


Absolute Maximum Ratings* 


Parameter 

Rating 

Units 

Ambient Temperature 

Under Bias 

-10 to +80 

°C 

Storage Temperature 
(plastic) 

-55 to +125 

°C 

Voltage Relative to V ss 

-1.0 to +7.0 

V 

Voltage on V DD relative 
to V S s 

-1.0 to +7.0 

V 

Data Output Current 

50 

mA 

Power Dissipation 

700 

mW 


*Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 


Capacitance* 

T a = 25°C, V DD = 5 V ± 10%, V ss = 0 V 


Symbol 

Parameter 

Typ. 

Max. 

Unit 

C IN1 

Address Input 

— 

6 

PF 

C|N2 

RAS, CAS, WE, OE 

— 

7 

PF 

C OUT 

Data Input/Output 

— 

7 

PF 


*Note: Capacitance is sampled and not 1 00% tested. 
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Block Diagram 


V53C85 12/9512 


Control & 


V BB G enerator 


Refresh Control 


Row Decoder 


Refresh Counter 


Row Address Buffer 


Memory Array 
524,288 x 8 
or 

524,288 x 9 
Cells 


DQ -j DQ -j 
to or to 


Column Address Buffer 


Column Decoder 


Data Out 
Buffer 
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DC and Operating Characteristics (1,2) 

T a = 0°C to 70°C, V DD = 5 V ± 10%, V ss = 0 V, unless otherwise specified. 


Symbol 

Parameter 

Access 

Time 

V53C8512/9512 

V53C8512L/9512L 

Unit 

Test Conditions 

Notes 

Min. 

Max. 

Min. 

Max. 

»u 

Input Leakage Current 
(any input pin) 


-10 

10 

-10 

10 

pA 

V SS^ V IN^ V DD 


•lo 

Output Leakage Current 
(for High-Z State) 


-10 

10 

-10 

10 

pA 

V SS - V OUT - V DD 
RAS, CAS at V IH 


•ddi 

V DD Supply Current, 
Operating 

50 


120 


120 

mA 

tRc = t RC (min.) 

^,2 

60 


110 


110 

70 


105 


105 

*DD2 

V D q Supply Current, 

TTL Standby 



2.0 


2.0 

mA 

RAS, CAS at V, H 
other inputs > V ss 


IDD3 

V DD Supply Current, 
RAS-Only Refresh 

50 


120 


120 

mA 

tRC = t R c (min.) 

2 

60 


110 


110 

70 


105 


105 

J DD4 

V DD Supply Current, 

Fast Page Mode 

Operation 

50 


95 


95 

mA 

Minimum Cycle 

1,2 

60 


90 


90 

70 


85 


85 

•dD5 

Standby, Output Enabled 



5.0 


5.0 

mA 

RAS=V 1H , cas=v il 
other inputs > V ss 

1 

•dD6 

V DD Supply Current 

CMOS Standby 



1.0 


0.15 

mA 

RAS> V dd - 0.2 V, 
CAS >V DD -0.2 V 
other input > V ss 


V.L 

Input Low Voltage 


-1.0 

0.8 

-1.0 

0.8 

V 


3 

V, L 

Input High Voltage 


2.4 

v dd +1 

2.4 

Vdd + 1 

V 


3 

VOL 

Output Low Voltage 



0.4 


0.4 

V 

I 0 l= 4.2 mA 


5 

> 

Output High Voltage 


2.4 


2.4 



l OH =-5mA 
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AC Characteristics 

T a = 0°C to 70°C, V DD = 5 V ±1 0%, V ss = 0V unless otherwise noted 
AC Test conditions, input pulse levels 0 to 3V 


* 

JEDEC 

Symbol 

Symbol 

Parameter 

50/ L 

60/ L 

70/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

1 

*RL1RH1 

*RAS 

RAS Pulse Width 

50 

10K 

60 

10K 

70 

10K 

ns 


2 

*RL2RL2 

*RC 

Read or Write Cycle Time 

110 


120 


130 


ns 


3 

t RH2RL2 

*RP 

RAS Precharge Time 

40 


45 


50 


ns 


4 

f 

X RL1CH1 

*CSH 

CAS Hold Time 

50 


60 


70 


ns 


5 

*0.1 CHI 

*CAS 

CAS Pulse Width 

12 

10K 

15 

10K 

20 

10K 

ns 


6 

*RL1CL1 

*RCD 

RAS to CAS Delay 

18 

38 

19 

45 

20 

50 

ns 

4 

7 

*WH2CL2 

*RCS 

Read Command Setup Time 

0 


0 


0 


ns 


8 

*AVRL2 

*ASR 

Row Address Setup Time 

0 


0 


0 


ns 


9 

*RL1AX 

*RAH 

Row Address Hold Time 

8 


9 


10 


ns 


10 

*AVCL2 

*ASC 

Column Address Setup Time 

0 


0 


0 


ns 


11 

*CL1AX 

*CAH 

Column Address Hold Time 

8 


9 


10 


ns 


12 

*CL1RH1(R) 

*RSH (R) 

RAS Hold Time (Read Cycle) 

12 


15 


20 


ns 


13 

*CH2RL2 

*CRP 

CAS to RAS Precharge Time 

5 


5 


5 


ns 


14 

t CH2WX 

*RCH 

Read Command Hold Time 

Referenced to CAS 

0 


0 


0 


ns 

5 

15 

*RH2WX 

*RRH 

Read Command Hold Time 

Referenced to RAS 

0 


0 


0 


ns 

5 

16 

*OEL1 RH2 

O 

X 

RAS Hold Time Referenced to OE 

10 


15 


20 


ns 


17 

*GL1QV 

*OAC 

Access Time from OE 


12 


15 


20 

ns 


18 

*0.1 QV 

*CAC 

Access Time from CAS 


12 


15 


20 

ns 

6,7 

19 

*RL1QV 

*RAC 

Access Time from RAS 


50 


60 


70 

ns 

6,8,9 

20 

> 

< 

O 

< 

*CAA 

Access Time from Column Address 


25 


30 


35 

ns 

6,7,10 

21 

*0.1 QX 

*LZ 

OE or CAS to Low-Z Output 

0 


0 


0 


ns 

16 

22 

*CH2QZ 

*HZ 

OE or CAS to High-Z Output 

0 

10 

0 

10 

0 

10 

ns 

16 

23 

*RL1 AX 

*AR 

Column Address Hold Time from RAS 

45 


50 


55 


ns 


24 

*RL1 AV 

*RAD 

RAS to Column Address Delay Time 

13 

25 

14 

30 

15 

35 

ns 

11 

25 

*CL1 RH1 (W) 

*RSH (W) 

RAS or CAS Hold Time in Write Cycle 

12 


15 


20 


ns 


26 

*WL1CH1 

*CWL 

Write Command to CAS Lead Time 

12 


15 


20 


ns 


27 

*WL1CL2 

*WCS 

Write Command Setup Time 

0 


0 


0 


ns 

12,13 

28 

*CL1WH1 

*WCH 

Write Command Hold Time 

8 


9 


10 


ns 
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AC Characteristics (Cont’d) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

50/L 

60/L 

70/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

29 

twLlWHI 

t W p 

Write Pulse Width 

8 


9 


10 


ns 


30 

Irliwhi 

twCR 

Write Command Hold Time from RAS 

45 


50 


55 


ns 


31 

twLIRHI 

*RWL 

Write Command to RAS Lead Time 

12 


15 


20 


ns 


32 

Wwi _2 

*ds 

Data in Setup Time 

0 


0 


0 


ns 

14 

33 

^WLI DX 

^DH 

Data in Hold Time 

8 


9 


10 


ns 

14 

34 

^WL1GL2 

twOH 

Write to OE Hold Time 

10 


15 


20 


ns 

14 

35 

t GH2DX 

tOED 

OE to Data Delay Time 

10 


10 


15 


ns 

14 

36 

*RL2RL2 

(RMW) 

tRWC 

Read-Modify-Write 

Cycle Time 

160 


170 


180 


ns 


37 

Irlirhi 

(RMW) 

*RRW 

Read-Modify-Write Cycle 

RAS Pulse Width 

110 


115 


120 


ns 


38 

*0.1 WL2 

tcWD 

CAS to WE Delay 

35 


40 


50 


ns 

12 

39 

*RL1WL2 

^RWD 

RAS to WE Delay in 

Read-Modify-Write Cycle 

80 


90 


100 


ns 

12 

40 

*CL1CH1 

*CRW 

CAS Pulse Width (RMW) 

55 


65 


75 


ns 


41 

WWL2 

*AWD 

Col. Address to WE Delay 

50 


55 


60 


ns 

12 

42 

^CL2CL2 

*PC 

Fast Page Mode Read or Write Cycle Time 

35 


40 


45 


ns 


43 

k)H2CL2 

*cp 

CAS Precharge Time 

10 


10 


10 


ns 


44 

UvRHI 

*CAR 

Column Address to RAS Setup Time 

25 


30 


35 


ns 


45 

*CH2QV 

*CAP 

Access Time from Column Precharge 


30 


35 


40 

ns 

7 

46 

tRLIDX 

l DHR 

Data in Hold Time Referenced to RAS 

45 


50 


55 


ns 


47 

tCL1RL2 

klSR 

CAS Setup Time CAS-before-RAS Refresh 

10 


10 


10 


ns 


48 

t RH2CL2 

*RPC 

RAS to CAS Precharge Time 

10 


10 


10 


ns 


49 

tRLICHI 

tCHR 

CAS Hold Time CAS-before-RAS Refresh 

20 


20 


20 


ns 


50 

^CL2CL2 

(RMW) 

tpCM 

Fast Page Mode Read-Modify-Write 

Cycle Time 

80 


90 


100 


ns 



tj 

tj 

Transition Time (Rise and Fall) 

3 

50 

3 

50 

3 

50 

ns 

15 



*REF 

Refresh Interval (1024 Cycles) 


16 


16 


16 

ms 

17 
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Notes 

1 . I DD is dependent on output loading when the device output is selected. Specified l DD (max.) is measured with the 
output open. 

2. I DD is dependent upon the number of address transitions. Specified l DD (max.) is measured with a maximum of two 
transitions per address cycle in Fast Page Mode. 

3. Specified V )L (min.) is steady state operating. During transitions, V IL (min.) may undershoot to -1 .0 V for a period not 
to exceed 20 ns. All AC parameters are measured with V| L (min.) > V ss and V tH (max.) < V DD . 

4. *rcd (max.) is specified for reference only. Operation within t RCD (max.) limits insures that t RAC (max.) and tQ AA (max.) 
can be met. If t RCD is greater than the specified t RCD (max.), the access time is controlled by t^ AA and tc AC . 

5. Either t RRH or t RCH must be satisified for a Read Cycle to occur. 

6. Measured with a load equivalent to two TTL inputs and 1 00 pF. 

7. Access time is determined by the longest of tQ AA , tc AC and tc AP . 

8. Assumes that t RAD < t RAD (max.) . If t RAD is greater than t RAD (max.) , t RAC will increase by the amount that t RAD exceeds 
t RAD (max.). 

9. Assumes that t RCD <t RCD (max.). lft RCD isgreaterthan t RCD (max.), t RAC will increase by the amount that tp CD exceeds 
tRCD (max.). 

1 0. Assumes that t RAD > t RAD (max.). 

1 1 . Operation within thet RAD (max.) limit ensures thatt RAC (max.) can be met. t RAD (max.) is specified as a reference point 
only. If t RAD is greater than the specified t RAD (max.) limit, the access time is controlled by tQ AA and tc A c* 

12. t W cs* *rwd» tAWD ancl tcwD are n °t restrictive operating parameters. 

13. t wcs (min.) must be satisfied in an Early Write Cycle. 

1 4. t DS and t DH are referenced to the latter occurrence of CAS or WE. 

15. t T is measured between V| H (min.) and V| L (max.). AC-measurements assume t T = 5 ns. 

1 6. Assumes a three-state test load (5 pF and a 380 Ohm Thevenin equivalent). 

17. An initial 200 ps pause and 8 RAS-containing cycles are required when exiting an extended period of bias without 
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval. 


2 
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Fast Page Mode Read Cycle 

RAS 

CAS 

A 

W 

OE 

DQ1-DQ8/ 

DQ9 



Fast Page Mode Write Cycle (Early Write) 
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Fast Page Mode Read-Modify-Write Cycle 



RAS-Only Refresh Cycle 


R, 


C; 


Note: W, OE = Don’t Care 
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Functional Description 

The V53C8512/9512 and V53C8512L79512L are 
CMOS dynamic RAMs optimized for high data 
bandwidth, low power applications. It is functionally 
similar to a traditional dynamic RAM. The 
V53C851 2/951 2 reads and writes data by 
multiplexing a 1 9-bit address into a 1 0-bit row and a 
9-bit column address. The row add ress is latched 
by the Row Address Strobe (RAS). The column 
address “flows through” an internal address buffer 
and i s latched by the Column Address Strobe 
(CAS). Because access time is primarily dependent 
on a valid c olumn address rather than the precise 
time th at the CAS edge occurs, the delay time from 
RAS to CAS has little effect on the access time. 

Memory Cycle 

A memory cycle is initiated by bringing RAS low. 
Any memory cycle, once initiated, must not be 
ended or aborted before the minimum t RAS time has 
expired. This ensures proper device operation and 
data integrity. A new cycle must not be initiated until 
the minimum precharge time t RP /t CP has elapsed. 

Read Cycle 

A Rea d cyc le is performed by holdin g the Write 
Enable (WE) signal High during a RAS/CAS 
operation. The column address must be held for a 
minimum specified by t AR . Data Out becomes valid 
only when t 0 Ac> t RAC , t CAA and t CAC are all satisifed. 
As a result, the access time is dependent on the 
timing relationships between these parameters. For 
example, the access time is limited by t CAA when 
tRAC» 1 cac and k)AC are al! satisfied. 

Write Cycle 

A_Write Cycle is perfo rmed by taking WE and 

CAS low during a RAS operation. The column 
address is latched by CA S. The Write Cycle can be 
WE controlled or C AS controlled depending on 
whether WE or CAS falls later. Consequently, the 
input dat a mus t be valid at or before the falling edge 
of WE or CAS, whichever occurs last. In the CAS- 
controlled Write Cycle, whe n the leading edge of 
WE occurs prior to the CAS low transition, the I/O 
data pins will be in the High-Z state at the be ginni ng 
of the Write function. Ending the Write with RAS or 
CAS will maintain the output in the High-Z state. 

In the WE controlled Write Cycle, OE must be in 
the high state and t 0 ED must be satisfied. 


Refresh Cycle 

To retain data, 1024 Refresh Cycles are required 
in each 1 6 ms period. There are two ways to refresh 
the memory: 

1 . By clocking eac h of th e 1024 row addresses (A 0 
through A g ) with RAS at least once every 1 6 ms . 
Any Read, Write, Read-Modify-Write or RAS- 
only cycle refreshes the addressed row. 

2. Using a CAS-before-RAS Refresh Cycle. If CAS 
makes a transition from low to high to lo w afte r 
the pr evious cycle and before RAS falls, CAS- 
before-RAS refresh is activated. The V53C8512/ 
9512 uses the output of an internal 1 0-bit counter 
as the source of row addresses and ignore 
external address inputs. 

CAS-before-RAS is a “refresh-only” mode and no 
data access or device selection is allowed. Thus, 
the outpu t rem ains in the H igh-Z state during the 
cycle. A CAS-before-RAS counter test mode is 
provided to ensure reliable operation of the internal 
refresh counter. 

Data Retention Mode 

The V53C8512/9512 offers a CMOS standby 
mode that is entered by causing the RAS clock to 
swing between a valid V| L and an “ extra high” V, H 
within 0.2 V of V DD . While the RAS clock is at the 
“extra high” level, the V53C8512/9512 power 
consumption is reduced to the low l DD6 level. 
Overall l DD consumption when operating in this 
mode can be calculated as follows: 

Orc) x Oddi) + Orx^rc) x 0dd6) 

I = 

*RX 

Where: t RC = Refresh Cycle Time 

t RX = Refresh Interval / 1 024 
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Fast Page Mode Operation 

Fast Page Mode operation permits all 512 
columns within a selected row of the device to be 
rando mly accessed at a high data rate. Main taining 
RAS low while performing successive CAS cycles 
retains the row address internally and eliminates 
the need to reapply it for each cycle. The column 
address bu ffer ac ts as a transparent or flow-through 
latch while CAS is high. Thus, access begins from 
the occurrence of a valid c olumn address rather 
than from the falling edge of CAS, elimi nating t ASC 
and t T from the critical timing path. CAS latches the 
address into the column address buffer and acts as 
an output enable. During Fast Page Mode 
operation, Read, Write, Read-Modify-Write or 
Read-Write-Read cycles are possible at random 
addresses within a row. Following the initial entry 
cycle into Fast Page Mode, access is t CAA or t CAP 
controlled. If t he co lumn address is valid prior to the 
risi ng edg e of CAS, the access time is referenced to 
the CAS rising edge and is specified by tn A p . If the 
column address is valid after the rising CAS edge, 
access is timed from the occurrence of a valid 
address and is s pecifie d by t CAA . In both cases, the 
falling edge of CAS latches the address and 
enables the output. 

Fast Page Mode provides a sustained data rate 
of 28 MHz for applications that require high data 
rates such as bit-mapped graphics or high-speed 
signal processing. The following equation can be 
used to calculate the maximum data rate: 

512 

Data Rate = 

t RC + 51 1 x t PC 

Data Output Operation 

The V53C 8512/951 2 Inpu t/ Outpu t is controlled 
by OE, CAS, WE and RAS. A RAS low transition 
enables the transfer of data to and from the 
selected row address in the Memory Array. A RAS 
high transition disables data transfer and latches 
the output data if the output i s en abled. After a 
m emor y cycle is initiate d with a RAS low transition, 
a CAS low transitio n or C AS low level enable s the 
internal I/O path. A CAS high transition or a CAS 
high level disables the I /O path and the outp ut driv er 
if it is enabled. A CAS low transition while RAS is 
high has no effect on the I/O data path or on the 
output drivers. The output drivers, when otherwise 


V53C85 12/9512 


enabled, can be disabled by holding OE high. The 
OE signal has no effect on any data stored in the 
output latches. A WE low le vel can also disable the 
output drivers when CAS is low. During a Write 
cycle , if WE goes low at a time in relationship to 
CAS that would normally cause the outputs to be 
active, it is necessary to use OE to disable the 
output drivers prior to the WE low transition to allow 
Data In Setup Time (t DS ) to be satisfied. 

Power-On 

After application of the V DD supply, an initial 
pause of 200 ps is required followed by a minimum 
of 8 initializa tion c ycles (any combination of cycles 
containing a RAS clock). Eight initialization cycles 
are required after extended periods of bias without 
clocks (greater than the Refresh Interval). 

During Power-On, the V DD current requirement of 
the V53 C851 2/9 512 i s depe ndent on the input 
levels of RAS and CAS. If RAS is low during Power- 
On, the device will go into an active cycle and l DD 
will exhib it cu rrent transients. It is recommended 
that RAS and CAS track with V DD or be held at a 
valid V| H during Power-On to avoid current surges. 


Table 1 . V53C8512/9512 Data Output 

Operation for Various Cycle Types 


Cycle Type 

I/O State 

Read Cycles 

Data from Addressed Memory 
Cell 

CAS-Controlled Write 
Cycle (Early Write) 

High-Z 

WE-Controlled Write 

Cycle (Late Write) 

OE Controlled. 

High OE = High-Z I/Os 

Read-Modify-Write 

Cycles 

Data from Addressed 

Memory Cell 

Fast Page Mode 

Read 

Data from Addressed 

Memory Cell 

Fast Page Mode Write 
Cycle (Early Write) 

High-Z 

Fast Page Mode Read- 
Modify-Write Cycle 

Data from Addressed 

Memory Cell 

RAS-only Refresh 

High-Z 

CAS-before-RAS 

Refresh Cycle 

Data remains as in 
previous cycle 

CAS-only Cycles 

High-Z 
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MOSEL- VITELIC V53C8512N/V53C9512N 

3.3 VOLT ; LOW POWER 
512K x 8 AND 512Kx 9 BIT 
FAST PAGE MODE 
CMOS DYNAMIC RAM 


HIGH PERFORMANCE V53C8512N/V53C9512N 

60/60L 

70/70L 

Max. RAS Access Time, (t RAC ) 

60 ns 

70 ns 

Max. Column Address Access Time, (^aa) 

30 ns 

35 ns 

Min. Fast Page Mode Cycle Time, (t PC ) 

40 ns 

45 ns 

Min. Read/Write Cycle Time, (t RC ) 

120 ns 

_J 

130 ns 


LOW POWER V53C8512NL/V53C9512NL 

60L 

70L 

Max. CMOS Standby Current, (l DD6 ) 

1 mA 

1 mA 


Features 

■ 3.3 Volt ± 1 0% Operation 

■ Slef Refresh 

■ 512K x 8 and 512K x 9 Organization 

■ RAS access time: 60, 70 ns 

■ Low power dissipation for V53C851 2N/951 2N 

• Operating Current - 50 mA max. 

• TTL Standby Current - 1 mA max. 

■ Low CMOS Standby Current 

• V53C851 2N/951 2N - 2.5 mA max. 

• V53C851 2NL/951 2NL - 0.5 mA max. 

■ Read -Modify -Writ e, RAS-Only Refresh, 
CAS-Before-RAS Refresh capability 

■ Common I/O capability 

■ Refresh Interval 

• V53C851 2N/951 2N - 1 024 cycles/1 6 ms 

• V53C851 2NL/951 2NL - 1 024 cycles/1 6 ms 

■ On-chip substrate bias generator 

■ Fast Page Mode for a sustained data rate 
greater than 25 MHz 

■ Standard package is 28 pin 400 mil SOJ 

■ Low Battery Back-up Current 

• V53C851 2NL/951 2NL - 0.5 mA max. 


Description 

The V53C8512N is a 524,288 x 8 and the 
V53C9512N is a 524,288 x 9 bit high speed CMOS 
dynamic random access memory. The V53C8512N 
and V53C9512N offer a combination of features: 
3.3 Volt operation, Fast Page Mode for high data 
bandwidth, fast usable speed, CMOS standby 
current and, on request, self refresh and extended 
refresh for very low data retention power 
(V53C8512NL and V53C9512NL). 

All inputs and outputs are TTL compatible. Input 
and output capacitances are significantly lowered to 
allow increased system performance. Fast Page 
Mode operation allows random access of up to 512 
(x4) bits within a row with cycle tim es as short as 40 
ns. Because of static circuitry, the CAS clock is not 
in the critical timing path. The flow-through column 
address latches allow address pipelining while 
relaxing many critical system timing requirements 
for fast usable speed. These features make the 
V53C8512N and V53C9512N ideally suited for 
graphics, digital signal processing and high 
performance computing systems. 

The V53C8512NL and V53C9512NL offer a 
maximum data retention power of 3.3 mW when 
opera ting in CMO S standby mode and performing 
CAS-before-RAS refresh cycles. 


Device Usage Chart 


Operating 

Package Outline 

Access Time (ns) 

Power 

Temperature 

Mark 

Temperature 

Range 

K 

60 

70 

Low 

Std. 

0°C to 70°C 

• 

• 

• 

• 

• 

Blank 


V53C851 2N/951 2N Rev. 00 February 1993 
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MOSEL- VITELIC V53C1 6256/1 8256 ADVANCED 

256KX 16 AND 256KX 18 BIT INFORMATION 

CMOS DYNAMIC RAMS 


HIGH PERFORMANCE 

70 

80 

100 

Max. RAS Access Time, (t RAC ) 

70 ns 

80 ns 

100 ns 

Max. Column Address Access Time, (tc AA ) 

35 ns 

40 ns 

50 ns 

Min. Fast Page Mode Cycle Time, (t PC ) 

45 ns 

50 ns 

60 ns 

Min. Read/Write Cycle Time, (t RC ) 

130 ns 

150 ns 

180 ns 


Features 

■ 256K x 16 and 18-bit organization 

■ RAS acce ss time: 70, 80, 100 ns 

■ Dual CAS Input 

■ Low power dissipation 

• V53C1 6256-70, V53C1 8256-70 

— Operating Current - 1 1 0 mA max 
— TTL Standby Curre nt - 1 .0 mA max 

■ Read -Modify -Writ e, RAS-Only Refresh, 
CAS-Before-RAS Refresh 

■ Refresh Interval 

• V53C1 6256/1 8256 - 51 2 cycles/8 ms 

■ Fast Page Mode 

■ Available in 40-pin 400 mil SOJ and 40-pin ZIP 

■ Single +5V Power Supply 

■ TTL Interface 


Description 

The V53C16256 is a 262,144 x 16 bit and the 
V53C18256 is a 262,144 x 18 bit high-performance 
CMOS dynamic random access memory. The 
V53C1 62 56 an d V53C1 8256 offer F ast P age mode 
with dual CAS inputs. An address, CAS and RAS 
input capacitances are reduced to one quarter 
when the x4 DRAM is used to construct the same 
memory density. The V53C1 6256 and V53C18256 
have asymmetric address and accepts 512 cycle 
8ms interval. 

All inputs are TTL compatible. Fast Page Mode 
operation allows random access up to 512 x 16/18 
bits, within a page, with cycle times as short as 
45ns. 

TheV53C16256 is best suited for graphics, and 
DSP applications and V53C18256 is best suited for 
the portable and laptop computer main memory 
applications. 


Device Usage Chart 


Operating 

Temperature 

Range 

Package Outline 

Access Time (ns) 

Power 

Temperature 

Mark 

P 

Z 

70 

80 

100 

Std. 

0°C to 70 °C 

• 

• 

• 

• 

• 

• 

Blank 


V53C1 6256/1 8256 Rev. 00 March 1993 
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MOSEL-VITELIC 


V53C1 6257/1 8257 

256KX 16 AND 256KX 18 BIT 

CMOS DYNAMIC RAMS 


ADVANCED 

INFORMATION 


HIGH PERFORMANCE 

70 

80 

100 

Max. RAS Access Time, (t RAC ) 

70 ns 

80 ns 

100 ns 

Max. Column Address Access Time, (tc AA ) 

35 ns 

40 ns 

50 ns 

Min. Fast Page Mode Cycle Time, (t PC ) 

45 ns 

50 ns 

60 ns 

Min. Read/Write Cycle Time, (t RC ) 

130 ns 

150 ns 

180 ns 


Features 

■ 256K x 1 6 and 1 8-bit organization 

■ RAS access time: 70, 80, 1 00 ns 

■ Dual Write Enable Inputs 

■ Low power dissipation 

• V53C1 6257-70, V53C1 8257-70 

— Operating Current - 1 1 0 mA max 
— TTL Standby Curre nt - 1 .0 mA max 

■ Read -Modify -Writ e, RAS-Only Refresh, 
CAS-Before-RAS Refresh 

■ Refresh Interval 

• V53C1 6257/1 8257 - 1 024 cycles/1 6 ms 

■ Fast Page Mode 

■ Available in 40-pin 400 mil SOJ and 40-pin ZIP 

■ Single +5V Power Supply 

■ TTL Interface 


Description 

The V53C16257 is a 262,144 x 16 bit and the 
V53C18257 is a 262,144 x 18 bit high-performance 
CMOS dynamic random access memory. The 
V53C1 6257 and V53C1 8257 offer Fast Page mode 
with dual write enable inputs. An address, CAS and 
RAS input capacitances are reduced to one quarter 
when the x4 DRAM is used to construct the same 
memory density. The V53C16257 and V53C18257 
have an asymmetric address and accepts 1024 
cycle 16ms interval. 

All inputs are TTL compatible. Fast Page Mode 
operation allows random access up to 512 x 16/18 
bits, within a page, with cycle times as short as 
45ns. 

TheV53C16257 is best suited for graphics, and 
DSP applications and V53C18257 is best suited for 
the portable and laptop computer main memory 
applications. 



Device Usage Chart 


Operating 

Temperature 

Range 

Package Outline 

Access Time (ns) 

Power 

Temperature 

Mark 

P 

Z 

70 

80 

100 

Std. 

0°C to 70 °C 

• 

• 

• 

• 

1 

• 

• 

Blank 


V53C1 6257/1 8257 Rev. 00 March 1993 
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Multiport Dynamic (Video) RAMs 
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MOSEL-VITELIC V53C261 FAMILY V53C261 

HIGH PERFORMANCE LOW POWER 
64KX4 MULTIPORT VIDEO MEMORY 
WITH FAST PAGE MODE 


HIGH PERFORMANCE V53C261 

10 

12 

Max. RAS Access Time, (t RAC ) 

100 ns 

120 ns 

Max Column Address Time, (t rAA ) 

45 ns 

55 ns 

Min. Fast Page Mode Cycle Time, (t pc ) 

60 ns 

70 ns 

Min. Read/Write Cycle Time, (t RC ) 

175 ns 

205 ns 

Min. Serial Port Cycle Time, (tg CC ) 

35 ns 

40 ns 


Features 

m Low power dissipation for V53C26 1-12 

• RAM Port operating alone - 50 mA 

• SAM Port operating alone - 35 mA 

• RAM/SAM operating together - 85 mA 

■ Low CMOS standby curr ent - 6 mA 

■ Fast Page Mode access, RAS-only refresh, and 
CAS-before-RAS Refresh capability 

■ Bi-directional data transfer between RAM and 
SAM with Turbomode™ real-time operation. 

■ Bit-masked Write function on RAM port for addi- 
tional flexibility. 

■ 256 Refresh cycles/4 ms. 

■ Standard packages are 24 pin 400 mil Plastic 
DIP and 24 pin ZIP. 

Description 

The V53C261 is a high speed 65,536 x 4 bit 
multiport CMOS dynamic memory. The two ports, 
random access and serial access, are configured to 
offer optimum flexibility in graphics and other sys- 
tems that require an interface between a processor 
and a high speed serial data channel such as a CRT 
or graphics display device. 

The organization of the random access port of 
the V53C261 is exactly like that of the V53C464, a 
64K x 4 CMOS DRAM. Additional functions such as 
transfer between R AM and SAM utilize ot herwise 
unused states of the CAS, DT/OE, WB/ WE a nd SE 
signals sampled at the falling edge of RAS at the 
beginning of a cycle. 


The Serial Access Memory (SAM) is organized 
as 256 x 4 bits that can be read or written at high 
speed. The contents of the SAM can be loaded into 
RAM, and the contents of a selected RAM row (256 
x 4) can be loaded into SAM. Except when transfer- 
ring data between one another, the SAM and RAM 
operate in an asynchronous manner. The transfer 
from RAM to SAM or SAM to RAM also refreshes the 
transferred row in the RAM. 

In a RAM to SAM load cycle, 8 bits are needed 
to specify which of the 256 rows is to be transferred. 
The s tate of the address lines at the falling edge of 
CAS is used to specify the starting point in the SAM 
where data is to be written or read. The static 
mechanization of the SAM (allowed by CMOS) does 
not require refreshing. The first access to SAM, 
eithe r read or write, will be to the location specified at 
CAS time in the previous cycle, and subsequent 
accesses will continue in an increasing address 
direction, modulo 256. 

The V53C261 is processed utilizing VICMOS 
technology. This advanced CMOS processing al- 
lows memory devices to be fabricated with lower 
operating current and higher performance than com- 
parable NMOS designs. All I/O signals are TTL 
compatible. Input and I/O capacitances are signifi- 
cantly lowered to enhance system performance. 



Device Usage Chart 


Operating 

Temperature 

Range 

Package Outline 

Access Time (ns) 

Power 

Temperature 

Mark 

P 

Z 

100 

120 

Std. 

0°C to 70 °C 

• 

• 

• 

• 

• 

Blank 


V53C261 Rev. 02 June 1990 
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V53C261 


Description 

Pkg. 

Pin Count 

Plastic DIP 

P 

24 

Plastic ZIP 

Z 

24 


v 


5 3 


FAMILY 


C 2 6 1 


DEVICE 


P (PLASTIC DIP) 
Z (PLASTIC ZIP) 


I V 


PKG. SPEED 
(tRAC) 




I TEMP. 

PWR. 1— BLANK (Q°C to 70°C) 
I— BLANK (STANDARD) 


t IO (100 ns) 
12 (120 ns) 


869 01 
869 01 


24 Lead Plastic DIP 
PIN CONFIGURATION 
Top View 


24 Lead Plastic ZIP 
PIN CONFIGURATION 
Top View 




869 02 


Capacitance* 

T A= 25 ° C ’ V DD = 5V±10% ' V SS = 0V 


Symbol 

Parameter 

Typ. 

Max. 

Unit 

C IN1 

Address Input 
Capacitance 


5 

PF 

C IN2 

RAS, CAS^WB/WE 

SE, SC, DT/OE 
Capacitance 


8 

PF 

C OUT 

I/O Capacitance 


7 

PF 


* Note: Capacitance is sampled and not 1 00% tested 
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V53C261 



Absolute Maximum Ratings* 


Ambient Temperature 

Under Bias -10°C to +80°C 

Storage Temperature (plastic) ....-55°C to +125°C 
Voltage on any Pin Except V DD 

Relative to V ss -1 .0 V to +7.0 V 

Voltage on V DD relative to V ss -1 .0 V to +7.0 V 

Data Output Current .....50 m A 

Power Dissipation 1 .0 W 


‘Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 


AC Test Conditions 

Input Voltage Levels 0 to 3.0 V 

Input Rise and Fall Times 5 ns between 0.8 

and 2.4 V 

Input Timing Reference Levels 0.8 and 2.4 V 

Output Timing Reference Levels 0.8 and 2.4 V 

Output Load (RAM Port) ....2 TTL and 100 pF 

Output Load (SAM Port) 2 TTL and 50 pF 
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Waveforms of Serial Output Mode 

REALTIME TRANSFER 



1 DATA OUT 1 NEW DATA OUT 

FROM COLUMN “A” FROM COLUMN “B” 


869 05 

*3 If SE goes to “H” level, SlOj enters the high impedance state, 
but the serial data selector continues to function. 
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V53C261 



*4 If SE goes to “H” level, SlOj input data is ignored, 
but the serial data selector continues to function 


869 06 
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DC Characteristics (1, 5) 

T a = 0°C to 70°C, V DD = 5 V ± 10%, V ss = 0 V, unless otherwise specified. 




Access 

V53C261 



Symbol 

Parameter 

Time 

min 

max 

Unit 

Test Conditions 

Notes 

'u 

Input Leakage Current 
(any input pin) 


-10 

10 

HA 

V SS < V !N < V DD 


,L0 

Output Leakage Current 
(for High-Z State) 


-10 

10 

HA 

V SS <V OUT < V DD 

RAS, CAS and SE at V |H 



V QD Supply Current 

100 


60 

mA 

RAS/CAS Cycling, SAM port 

TTL Standby 
t RC (min), SC=V |L 

2,3 

'ddi 

120 


50 

! DD2 

V DD Supply Current 

TTL Standby 



8 

mA 

RAM/SAM ports TTL Standby 

RAS, CAS at V (H , I/O > V $s 

SC=V, L 



V DD Supply Current 
RAS-Only Refresh 

100 


60 

mA 

RAS Cycling, CAS at V JH 

SAM port TTL Standby 
t RC (min), SC=V )L 

2,3 

DD3 

120 


50 


V D p SupplyCurrent 

Fast Page Mode 
Operation 

100 


50 

mA 

RAS=V |L , CAS Cycling 

SAM port TTL Standby 
t pc (min), SC=V |L 

2,3 

DD4 

120 


40 

1 

V DD Supply Current 
CAS-before-RAS 

Refresh 

100 


60 

mA 

RAS/CAS Cycling, 

SAM port TTL Standby 
t RC (min), SC=V |L 

2,3 

DD5 

120 


50 

1 

V DD SupplyCurrent 
RAM/SAM Transfer 

Mode 

100 


65 

mA 

RAS/CAS Cycling, SAM port 

TTL Standby 
t RC (min), SC=V (L 

2,3 

DD6 

120 


55 

1 

V DD SupplyCurrent 

Both Ports Active 

100 


100 

mA 

RAS/CAS Cycling, SAM port 

Active 

t RC (min), t scc (min) 

2,3 

DD7 

120 


85 

1 

V DD Supply Current 

SAM Only Operation 

100 


40 

mA 

RAS/CAS at V |H , I/O >V S$ 

SAM port Active 

tscc ( min ) 

2 

DD8 

120 


35 


I 

V QD Supply Current 
RAS-Only Refresh and 
SAM Active 

100 


100 

mA 

RAS Cycling, CAS at V |H , 

SAM port Active 
t RC (min), t scc (min) 

2,3 

DD9 

120 


85 


V QD Supply Current, Fast 
Page Mode Operation 
and SAM Active 

100 


90 

mA 

RAS=V )l , CAS Cycling 

SAM port Active 
t pc (min), t scc (min) 

2,3 

'ddio 

120 


75 
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DC Characteristics (Cont’d.) 




Access 

V53C261 



Symbol 

Parameter 

Time 

min 

max 

Unit 

Test Conditions 

Notes 


V DD Supply Current 
CAS-before-RAS 

Refresh and SAM 

Active 

100 


100 

mA 

RAS/CAS Cycling, 

SAM port Active 

Irc ( min ), *scc ( min > 

2,3 

'ddii 

120 


85 

1 

V DD Supply Current 
RAM/SAM Transfer 

Mode and SAM Active 

100 


105 

mA 

RAS/CAS Cycling, 

SAM port Active 

'rc < min >' 'see < min > 

2,3 

'DD12 

120 


90 

! DD13 

V DD Supply Current 

Both Ports CMOS 
Standby 



6 

mA 

RAS, CAS, SE.WB/WE, 

DT/OE >V dd -0.5 V 

SC < 0.6 V 


V IL 

Input Low Voltage 


-1 

0.8 

V 



V .H 

Input High Voltage 


2.4 

V DD 

+1 

V 



V OL 

Output Low Voltage 



0.4 

V 

l QL = 4.2 mA 


X 

o 

> 

Output High Voltage 


2.4 


V 

l OH=- 2mA 
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AC Characteristics (1,4, 5, 6) 

T a = 0°C to 70°C, V DD = 5 V ±10%, V ss = 0V unless otherwise specified. 
Read, Write, Read-Modify-Write and Refresh Cycles 


# 

Symbol 

Parameter 

10 

12 

Unit 

Notes 

Min 

Max 

Min 

Max 


V 

Transition Time (Rise and Fall) 

3 

25 

3 

25 

ns 



*RI 

Refresh Interval (256 Cycles) 


4 


4 

ms 


1 

*RC 

Read or Write Cycle Time 

175 


205 


ns 


2 

*RAS 

MS Pulse Width 

100 

37K 

120 

37K 

ns 


3 

*RP 

RAS Precharge Time 

65 


75 


ns 


4 

*CSH 

CAS Hold Time 

100 


120 


ns 


5 

*CAS 

CAS Pulse Width 

30 


35 


ns 


6 

*ASR 

Row Address Setup Time 

0 


0 


ns 


7 

^RAH 

Row Address Hold Time 

15 


15 


ns 


8 

^CRP 

CAS to RAS Precharge Time 

10 


10 


ns 


9 

^RCD 

RAS to CAS Delay 

25 

70 

25 

85 

ns 

7 

10 

Vsc 

Column Address Setup Time 

0 


0 


ns 


11 

*CAH 

Column Address Hold Time 

20 


20 


ns 


12 

^RSH 

RAS Hold Time 

30 


35 


ns 


13 

^DHS 

DT High Setup Time 

0 


0 


ns 


14 

^DHH 

DT High Hold Time 

20 


20 


ns 


15 

^AR 

Column Address Hold Time 
from RAS 

70 


80 


ns 
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AC Characteristics (Cont’d.) 
Read Cycle 


# 

Symbol 

Parameter 

10 

12 

Unit 

Min 

Notes 

Max 

Min 

Max 

Min 

Max 

16 

*RAC 

RAS Access Time 


100 


120 

ns 

8,9 

17 

^CAC 

CAS Access Time 


30 


35 

ns 

9,10 

11 

18 

*CAA 

Column Address Access Time 


45 


55 

ns 

9 

19 

*RCS 

Read Command Setup Time 

0 


0 


ns 


20 

*RRH 

Read Command Hold Time, 
RAS-Referenced 

5 


10 


ns 

12 

21 

*RCH 

Read Command Hold Time, 
CAS-Referenced 

0 


0 


ns 

12 

22 

^OAC 

OE Access Time 


25 


30 

ns 

9 

23 

W 

OE or CAS to Output High-Z 


25 


30 

ns 

13 

24 

Vz 

OE or CAS to Output Low-Z 

0 


0 


ns 


25 

*OH 

Output Hold Time From OE or CAS 

0 


0 


ns 



3-10 





MOSEL- VITELIC 


V53C261 


AC Characteristics (Cont’d.) 
Write Cycle 


# 

Symbol 

Parameter 

10 

12 

Unit 

Notes 

Min 

Max 

Min 

; Max 

26 

Wl 

Write Command to RAS Lead Time 

30 


35 


ns 


27 

^CWL 

Write Command to CAS Lead Time 

30 


35 


ns 


28 

*WP 

Write Command Puise Width 

20 


25 


ns 


29 

*WCS 

Write Command Setup Time 

0 


0 


ns 

14 

30 

*WC H 

Write Command Hold Time 

20 


25 


ns 


31 

*DS 

Data In Setup Time 

0 


0 


ns 


32 

*DH 

Data In Hold Time 

20 


25 


ns 


33 

^VVBS 

Write Mask Setup Time 

i 

0 


0 


ns 


34 

^WBH 

Write Mask Hold Time 

20 


20 


ns 

..... I 


35 

*WS 

Write Mask Select Setup Time 

0 


0 


ns 


36 

^WH 

Write Mask Select Hold Time 

20 


20 


ns 


37 

^OEH 

OE Hold Time Referenced to WE 

10 

! 

15 


ns 


38 

Wr 

Write Hold Time from RAS 

80 


95 


ns 


39 

^DHR 

Data Hold Time from RAS 

80 

j 

95 


ns 
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AC Characteristics (Cont’d.) 
Read-Modify- Write Cycle 


# 

Symbol 

Parameter 

10 

12 

Unit 

Notes 


Min 

Max 

Min 

Max 

40 

*RWC 

Read-Modify-Write Cycle Time 

245 


285 


ns 


41 

*RRW 

RMW Cycle RAS Pulse Width 

170 

37K 

200 

37K 

ns 


42 

*CRW 

RMW Cycle CAS Pulse Width 

100 


115 


ns 


43 

*RWD 

MS to WE Delay 

135 


160 


ns 

14 

44 

*CWD 

CAS to WE Delay 

65 


75 


ns 

14 

45 

*AWD 

Column Address to WE Delay 

80 


95 


ns 


46 

^ED 

OE to Data In Delay Time 

25 


30 


ns 



Fast Page Mode Operation 


# 

Symbol 

Parameter 

10 

12 

Unit 

Notes 


Min 

Max 

Min 

Max 

47 

*PC 

Page Mode Cycle Time 

60 


70 


ns 


48 

*CP 

CAS Precharge Time 

20 


25 


ns 


49 

*CAP 

Access Time from Column Precharge 


55 


65 

ns 

15 


u 

Symbol 

Parameter 

10 

12 

Unit 

Notes 


Min 

Max 

Min 

Max 

50 

tsR 

CAS-before-RAS Refresh Setup Time 

10 


10 


ns 


51 

*CHR 

CAS-before-RAS Refresh Hold Time 

25 


25 


ns 


52 

*RPC 

RAS Precharge to CAS Active Time 

0 


0 


ns 
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AC Characteristics (Cont’d.) 

Read/Write, Pseudo Write Transfer and Serial Read/Write Cycle 


# 

Symbol 

Parameter 

10 

L « 

Unit 

Notes 

Min 

Max 

Min 

Max 

53 

^cc 

Serial Clock Cycle Time 

35 


40 


ns 


54 

*scl 

SC Precharge Time 

10 


10 


ns 


55 

*soo 

SE to Serial Out Setup Time 

0 


5 


ns 


56 

^SOH 

Serial Out Hold after SC High 

0 


5 


ns 


57 

*SCA 

Serial Output Access Time from SC 


30 


35 

ns 

16 

58 

^SOA 

Serial Output Access Time from SE 


25 


30 

ns 

16 

59 

*SOZ 

Serial Output Disable Time from SE High 


20 


25 

ns 

13 

60 

^SCH 

SC Pulse Width 

15 

i 

15 


ns 


61 

^SOE 

SE Pulse Width 

10 


10 


ns 


62 

^OP 

SE Precharge Time 

10 


10 


ns 


63 

Vs 

Transfer Command to RAS Setup Time 

0 


0 


ns 


64 

^RDH 

Transfer Command to RAS Hold Time 

75 


90 


ns 


65 

^CDH 

Transfer Command to CAS Hold Time 

25 


30 


ns 


66 

*SDD 

SC to Transfer Command Lead Time 

15 


20 


ns 


67 

^SDH 

SC Hold Time after DT High 

10 


10 


ns 

| 


68 

*SZS 

Serial Data Input to DT High Delay Time 

! 

! 

0 


0 

ns 


69 

Wp 

DT Precharge Time 

25 


30 


ns 


70 

*trp 

DT to RAS Precharge Time 

75 


: 

85 


ns 


71 

*SWS 

Serial Write Enable Setup Time 

10 


10 


ns 


72 

^SWH 

Serial Write Enable Hold Time 

15 


20 


ns 


73 

^WIS 

Serial Write Disable Setup Time 

10 


10 


ns 


74 

^SWIH 

Serial Write Disable Hold Time 

15 

1 


20 


ns 


75 

^SRS 

SC to RAS Setup Time 

20 


20 


ns 
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AC Characteristics (Cont'd.) 

Read/Write, Pseudo Write Transfer and Serial Read/Write Cycle 


# 

Symbol 

Parameter 

10 

12 

Unit 

Notes 

Min 

Max 

Min 

Max 

76 

*ES 

Pseudo Transfer Command (SE) 
to RAS Setup Time 

0 


0 


ns 


77 

‘eh 

Pseudo Transfer Command (SE) 
to RAS Hold Time 

20 


20 


ns 


78 

*SIS 

Serial Data In Setup Time 

0 


0 


ns 


79 

*SIH 

Serial Data In Hold Time 

10 


10 


ns 


80 

*SDS 

SC to DT High Setup Time 

0 

i 


0 


ns 


81 

*SCR 

SC to RAS Precharge Setup Time 

0 


0 


ns 
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Notes: 

1 . All voltages are referenced to V ss . 

2. I DD is dependent on output loading when the device output is enabled. I DD (max.) is measured with all outputs open. 

3. I DD is dependent on the number of address transitions while CAS is at V |H . Specified l DD (max.) is measured with 
a maximum of two transitions per address input per random cycle and one transition per address cycle in Fast Page 
Mode. 

4. V, H (min.) and V, L (max.) are the reference levels for measuring input signal timing. Transition times are measured 
between V |H (min.) and V, L (max.). 

5. An initial pause of 200 ps and 8 RAS-containing cycles are required when exiting an extended period of bias without 
clocks or upon Power Up. An extended period of time without clocks is defined as one that exceeds the specified 
Refresh Interval. 

6. AC characteristics assume tj. = 5 ns. All AC measurements are made with a load equivalent to two TTL inputs and 
either 50 or 100 pF in parallel. V, L (min.) > V ss and V, H (max.) < V DD . 

7. t RCD (max.) is for reference only. t RCD (min.) = t RAH (min.) + 2ij + t ASC (min.) 

8. Assumes that t RCD < t RCD (max.). t RCD >t RCD (max.), t RAC will increase by the amount that t RCD exceeds t RCD (max.). 

9. Measured with a load equivalent to 2 TTL loads and 1 00 pF in parallel. 

1 0. Assumes t RCD > t RCQ (max.). 

1 1 . If t ASC < (t CAA (max.) - t CAC (max.) * tT), access time is defined by t CAA rather than t CAC . 

1 2. Either t RCH or t RRH must be satisfied. 

1 3. An output disable time defines the time when the output reaches the open-circuit condition and is not referenced 
to output voltage levels. 

1 Vs’ *rwd and *cwd are s P ecified for reference only. If t wcs > t wcs (min.), the cycle is a CAS-controlled write cycle 
(Early Write), and the IO pins will be at High-Z during the entire cycle. If t CWD > t CWD (min.), and t RWD > t RWD (min.), 
the cycle is a Read-Modify-Write cycle, and the IO pins will reflect the data read from the addressed location. If any 
of the above conditions is not satisfied, the condition of the Data Out pins will be indeterminate. 

1 5. Access time is determined by the longest of t CAA , t CAC and t CAp . 

1 6. Measured with a load equivalent to 2 TTL loads and 50 pF in parallel. 
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Waveforms of Read Cycle 



NOTES: 

a., b. V |H (min) and V )L (max) are reference levels for measuring timing 
of input signals. 

c., d. V OH (min) and V QL (max) are reference levels for measuring 

timing of D our 

e. t^ is referenced to the later of CAS and OE low transition. 


f. t^ and t QH are referenced to the earlier of CAS and OE high 
transition. 

g. Transition is measured +500 mV from steady state voltage with 
specified three state load (5 pF and a 380 Ohm Thevenin 
equivalent). 

h. Either t RCH or t RRH must be satisfied. 


Waveforms of Write Cycle (Early Write) 
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Waveforms of Fast Page Read Cycle 
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Waveforms of RAS-Only Refresh Cycle 
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Waveforms of Hidden Refresh Cycle 


READ CYCLE ► ◄ HIDDEN REFRESH CYCLE- 
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Waveforms of Write Transfer Cycle (SAM-RAM) 


RAS 

CAS 

A 0 -A 7 

WB/WE 

DT/OE 

Wj /IOj 
(OUTPUTS) 

SE 

SC 

SlOi 

(INPUTS) 

SlOi 

(OUTPUTS) 



NOTE* IF SE IS “H” LEVEL, THE SERIAL INPUT DATA ARE NOT WRITTEN INTO THE DATA REGISTER, BUT THE SERIAL DATA SELECTOR CONTINUES 
TO FUNCTION. 


869 17a 
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(OUTPUTS) Vql— _ 


NOTE* IF SE IS “H” LEVEL, THE SERIAL INPUT DATA ARE NOT WRITTEN INTO THE DATA REGISTER, BUT THE SERIAL DATA SELECTOR CONTINUES 
TO FUNCTION. 
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Waveforms of Serial Write Cycle 



VlH 


DT/OE 


VlL 




869 18 


Waveforms of Serial Read Cycle 
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V53C261 


Functional Description 
RAM Operation 

The V53C261 is a CMOS dynamic memory with 2 
ports. One port, the RAM port, operates in the same 
way as the V53C464 — 64K x 4 DRAM. The other 
port, the Serial Access Port (SAM), allows data to be 
either read from or written to the memory at very high 
data rates. 

TheV53C261 reads and writes data via the RAM port 
by multiplexing a 1 6-bit address into an 8-bit row and 
an 8-b it column address. The Row Address Strobe 
(RAS) latches the row address on chip. The column 
address, however, flows through the internal column 
addres s buffe r and is latched by the Column Address 
Strobe (CAS) signal. Because column access time 
becomes primarily dependent upon a valid c olumn 
address rather than t he fa lling edge of CAS, signal 
timing restrictions on CAS can be greatly loosened 
with no effect on access time. 

Memory Cycle 

A me mory cycle is initiated by the falling edge of 
RAS. A memory cycle may not be ended or aborted 
prior to fulfilling the t RAS (min) timing specification 
once it has been started. This precaution is neces- 
sary for proper device operation and integrity. A new 
memory cycle may not be started until the minimum 
precharge time t Rp /t Cp has been satisfied. 

Read Cycle 

A read cycle is a memory cycle in which data are 
retrieved from the memory array and presented on 
the Wj/IOj pins. Read cycles can take the form of 
single operations to a specific row and column ad- 
dress or page mode accesses to any of 256 column 
addresses within a single row. 

Write Cycle 

A write cycle is a memory cycle in which data 
supplied externally to V\l./\0. are written into the 
location in memory specified by the address. Using 
the masked write function, any combination of W i /IO j 
lines may be written and the remainder ignored. 
Write cycles can take the form of single operations to 
a specific row and column address or page mode 
accesses to any of 256 column addresses within a 
single row. 


Refresh Cycle 

To retain the data in a V53C261 DRAM a refresh 
operation activating each of the 256 row addresses 
must be performed at least once every 4 ms. Any 
operati on s uch as read , write, RMW, RAS-only 
cycle, CAS before RAS refresh cycle or transfer 
cycle refreshes the addressed row. 

Fast Page Mode Operation 

Fast Page Mode permits all 256 columns of 4-bits 
within a selected row of the V53C261 to be randomly 
accessed at a high d ata ra te. After a normal cycle 
initiation , mai ntaining RAS low while performing suc- 
cessive CAS cycles retains the row address inter- 
nally and eliminates the need to resupply it. The 
column buffer acts a s a tr ansparent latch while CAS 
is high and, when CAS goes low, holds the ad- 
dresses applied. Because of the transparent 
latches, the column address “flows through” and the 
read access b egins upon stable addresses rather 
than the falling CAS edge. This eliminates t ASC and 
tj from the critical timing path and helps to speed up 
access while making operation simpler. 

During a Fast Page Mode operation, read, write, 
read-modify-write, or read-write-read cycles are 
possible to random addresses within a selected row. 
Multiple operations to the same address are permit- 
ted as well as more than 256 accesses to any 
combination of addresses within the selected row. 
The only limiting factor to the number of such Page 
Mode accesses is consideration of refresh timing. 
Following the entry cycle into Page Mode, access 
time ist CAA ort CAp -dependent. If the column address 
is valid before or coincident with the rising edge of 
CAS, then t CAp is the access controlling parameter. 
If the column address is valid after the rising edge of 
CAS, access time is det ermin ed by t CAA . In both 
cases, the falling edge of CAS latches the address 
and enables the output buffers. 

With Fast Page Mode, very high sustained data rates 
can be achieved. The following equation can be 
used to calculate the data rate possible: 

256 

Data Rate = 

*rc + ^55 Vc 


3 
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Mode Selection 


RAM Operation to 
to be Performed 

SAM Mode to be 
Entered 

Control Signals 

(Sampled at the falling edge of RAS) 

< 

1 

o 

< 

Sample Time 

CAS 

DT/OE 


SE 

W,/IO, 


CAS 

WB/WE 

RAS 

Read 

Mode not affected 

H 

H 

X 

X 

X 

Row 

Column Add. 

Write 

Mode not affected 

H 

X 

X 

Row 

Column Add. 

Bit Masked Write 

Mode not affected 

L 

X 

H* 

Row 

Column Add. 

Mode not affected 

L 

X 

L* 

Row 

Column Add. 

RAM -> SAM Transfer 

Output Mode 

L 

i 

H 

X 

X 

Row 

SAM Start** 

SAM -4 RAM Transfer 

Input Mode 

L 

L 

X 

Row 

SAM Start** 

Pseudo Transfer 

Input Mode 

L 

H 

X 

X 

SAM Start** 

CAS-before-RAS or 

Hidden Refresh 

Mode not affected 

L 

X 

X 

X 

X 

X 

X 


X = DON’T CARE 


* The state of the Wj/ 10. lin es is sampled at the falling edge of RAS to set the Write Bit Mask Register. If W./IOj is high 
at the falling edge of RAS, no masking action is taken and the corresponding data bit will be subject to change by a write 
operation. If W./^ is low at the falling edge of RAS, the corresponding bit is masked and will not be altered by a write 
operation. 

** The 8 address signals, A 0 - A 7 , are used to select the RAM row address that will be affected by a transfer to or from 
the SAM and the starting address for a SAM read or write operation. The falling edge of RAS strobes the row address, 
and the falling edge of CAS strobes the SAM starting address. 
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Combined RAM-SAM Operation 
Transfer 

The transfer operation of the V53C261 allows a row 
(256 bits) of data to be transferred between RAM and 
SAM in either direction. The signals and states that 
control the transfer operation are specified in the 
Mode Selection Table. 

To start a serial write operation, it is necessary to 
cause the SIO 0 -SIO 3 pins of the SAM port to be in a 
high-Z state. The pseudo write transfer cycle accom- 
plishes this purpose and must be performed any time 
the SAM mode is to be changed from read to write. 
No data transfer takes place, but addresses are set 
up as in any other transfer cycle. A read transfer 
cycle (RAM to SAM) changes the mode from write to 
read. 

SAM Operation 
General 

The Serial Access Memory (SAM) of the V53C261 is 
organized as 256 words x 4 bits per word. It is 
possible to load the SAM from two sources: the RAM 
and the external serial I/O lines, SIO r SAM has two 
operational modes, read and write (viewed exter- 
nally). Mode changes were described in the previ- 
ous section. 

When the SAM is in the read mode, data are first 
transferred from the RAM to SAM and then can be 
accessed serially via the SIOj lines beginning with 
any SAM address. The progression of data output is 
from lower to higher numbered bits and addresses 
are modulo 256. 

When the SAM is in the write mode, data are cap- 
tured into the SAM using the SIOj lines and can be 
written into a selected row in the RAM by a write 
transfer operation. 

Read/Write 

The SC pin is used as a ‘shift clock’ for the SAM port. 
Serial access is triggered by the rising edge of SC. 
When the SAM is in the write mode, the rising edge 
of SC causes data to be strobed into the selected cell 
of the SAM. In the read cycle, output data become 
valid after t SCA from the rising edge of SC and remain 


valid until the next cycle. The SAM address is 
automatically incremented by SC. 

The SE pin is used as an output/input enable pin for 
the SAM. It does not, however, gate the SC signal. 
The SAM address counter for read or write opera- 
tions will continue to increment regardless of the 
state of SE. 

Turbomode Read Transfer 

The V53C261 offers Turbomode real-time read 
transfer between RAM and SAM. By using the 
Turbomode feature, a continuous data stream can 
be generated even if the row address must be 
changed. No loss of timing is caused by T urbomode 
transfer. The data transfer fro m the R AM to S AM is 
trigge red by the rising edge of DT/OE after the RAS/ 
CAS cycle has set up the data to be transferred and 
the start ad dress. N ew row data is available for SAM 
output after DT/OE returns to a high state in compli- 
ance with specification parameters t SD D and t SD H . SC 
should be applied continuously and DT/OE timed 
from SC to achieve non-stop transfer. 

Write Transfer 

When the SAM has been placed into a write mode, 
and the required data have been captured via SIOj , 
the write transfer operation will cause the content of 
the SAM to be written into the selected RAM row. 
After the write transfer cycle has been completed, 
more data can be written to the SAM via SIO r 

Power-On 

After application of the V DD supply, an initial pause of 
200 jjs is required followed by a minimum of 8 
initializati on cy cles (any combination of cycles con- 
taining a RAS clock). Eight initialization cycles are 
required after extended periods of bias without 
clocks. An extended period of time without clocks is 
defined as one that exceeds the specified refresh 
interval. During Power-On, the V DD current require- 
ment of the V53 C261 is dep endent on the input 
levels of RAS and CAS. If RAS is Low during Power- 
On, the device will go into an active cycle, and l DD will 
exhib it c urrent transients. It is recommended that 
RAS and CAS track with V DD or be held at a valid V, H 
during Power-On to avoid current surges. 
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PRELIMINARY 


MOSEL-VITELIC V52C4256 

MULTIPORT VIDEO RAM WITH 
256KX 4 DRAM AND 512X4 SAM 


HIGH PERFORMANCE V52C4256 

60 

70 

80 

10 

Max. RAS Access Time, (t RAC ) 

60 ns 

70 ns 

80 ns 

100 ns 

Max. CAS Access Time, (tc AC ) 

15 ns 

20 ns 

25 ns 

25 hs 

Max. Column Address Access Time, (t AA ) 

30 ns 

35 ns 

40 ns 

50 ns 

Min. Fast Page Mode Cycle Time, (t PC ) 

40 ns 

45 ns 

50 ns 

55 ns 

Min. ReadAA/rite Cycle Time, (t RC ) 

120 ns 

140 ns 

150 ns 

180 ns 

Max. Serial Access Time, (t SCA ) 

25 ns 

25 ns 

25 ns 

25 ns 

Min. Serial Port Cycle Time, (tscc) 

30 ns 

30 ns 

30 ns 

30 ns 


Features 

■ Organization 

• RAM Port: 262,144 words x 4 bits 

• SAM Port: 512 words x 4 bits 

■ RAM Port 

• Fast Page Mode, Read-Modify-Write, 
Write-Per-Bit 

• 512 R efresh Cycl es/8 ms 

• CAS-before-RAS Refresh, Hidden Refresh, 
RAS-only Refresh 

■ SAM Port 

• High Speed Serial ReadAA/rite Capability 

• 512 Tap Locations 

• Fully Static Register 

■ RAM-SAM Bidirectional Transfer 

• Read/Write/Pseudo Write T ransfer 

• Real Time Read T ransfer 

■ Low Power Dissipation 

• RAM Port Operating Alone - 85 mA 

• SAM Port Operating Alone - 50 mA 

■ Low CMOS Standby Current - 7 mA 

■ Package 

• 28 pin 400 mil SOJ 

• 28 pin 400 mil ZIP 


Description 

The V52C4256 VRAM is equipped with a 
262,144-words by 4-bits dynamic random access 
memory (RAM) port and a 512-words by 4-bits 
static serial access memory (SAM) port. The 
V52C4256 supports three types of operations: 
random access to and from the RAM port, high 
speed serial access to and from the SAM port, and 
bidirectional transfer of data between any selected 
row in the RAM port and the SAM port. The RAM 
port and the SAM port can be accessed 
independently except when data is being 
transferred between them internally. 


Device Usage Chart 


Operating 

Temperature 

Range 

Package Outline 

Access Time (ns) 

Power 

Temperature 

Mark 

K 

Z 

60 

70 

80 

100 

Std 

0°C-70°C 

• 

• 

• 

• 

• 

• 

• 

Blank 


V52C4256 Rev. 02 January 1993 
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Description 

Pkg. 1 

Pin Count 

SOJ 

K 

28 

ZIP 

Z 

28 


V52C4256 

T "V T t t t ' 

FAMILY DEVICE PKG. SPEED PWR. TEMP. 

I (tRAC) I 1— BLANK (0°C to 70°C) 

I BLANK (STANDARD) 


K (SOJ) — 
Z (ZIP) — I 


— 60 (60 ns) 

— 70 (70 ns) 

— 80 (80 ns) 

— 10 (100 ns) 


28 Lead Pin Configuration 



vss 

SI04 

SI03 

SE 

W4/I04 

W3/I03 

NC 

CAS 

NC 

AO 

A1 

A2 

A3 

A7 



W3/I03 

SE 

SI04 

SC 

SI02 

W1/IQ1 

WB/WE 

RAS 

A6 

A4 

A7 

A2 

AO 

CAS 


Pin Names 


Name 

Description 

A0-A8 

Address Inputs 

RAS 

Row Address Strobe 

CAS 

Column Address Strobe 

DT/OE 

Data Transfer/Output Enable 

WB/WE 

Write per Bit/Write Enable 

W1/I01-W4/I04 

Write Mask/Data In, Out 

SC 

Serial Clock 

SE 

Serial Enable 

SI01-SI04 

Serial Input/Output 

VDD/VSS 

Power (5V)/Ground 

NC 

No Connection 


Absoiute Maximum Ratings* 


Ambient Temperature 

Under Bias -10°C to +80°C 

Storage Temperature (plastic) ....-55°C to +125°C 

Voltage Relative to V ss -1 .0 to +7.0 V 

Short Circuit Out Current 50 mA 

Power Dissipation 1 W 


*Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 


Capacitance* 

T a = 25°C, V DD = 5 V ±1 0%, V ss = 0 V, f = 1 MHz 


Symbol 

Parameter 

Min. 

Max. 

Unit 

C|N 

Input Capacitance 


7 

PF 

C IN/OUT 

Input/Output 

Capacitance 


9 

PF 


*Note: Capacitance is sampled and not 1 00% tested. 
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Functional Diagram 



A0-A8 


3-30 









MOSEL- VITELIC 


V52C4256 


DC and Operating Characteristics 

(V DD = 5V ± 10%, T a = 0-70°C) 




SAM 

-60 

-70 

-80 

. _ 

L - 10 



Symbol 

Parameter (RAM Port) 

Port 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Unit 

Note 

•ddi 

Operating Current 

RAS, CAS Cycling, t RC = t RC Min. 

Standby 


95 


85 


75 


65 

mA 

1,2 

'ddia 


Active 


130 


120 


110 


100 

mA 

1,2 

'DD2 

Standby Current 

RAS, CAS = V| H 

Standby 


7 


. 

7 

. 

7 


7 

mA 


'DD2A 


Active 


55 


50 


45 


40 

mA 

1,2 

'DD3 

RAS-Only Refresh Current 

RAS Cycling, CAS = V| H , 

Standby 


95 


85 


75 


65 

mA 

1,2 

'DD3A 

*RC = Irc Min - 

Active 


130 


120 


110 


100 

mA 

1,2 

'DD4 

Page Mode Current 

RAS = V| L , CAS Cycling, 

Standby 


75 


70 


65 


60 

mA 

1,2 

'DD4A 

tpc = tpc Min. 

Active 


130 


120 


110 


100 

mA 

1,2 

'dD5 

CAS-before-RAS Refresh Current 
RAS Cycling, CAS before RAS, 
tRC = l RC Min - 

Standby 


95 


85 


75 


65 

mA 

1,2 

'DD5A 


Active 


130 


120 


110 


100 

mA 

1,2 

*DD6 

Data Transfer Current 

RAS, CAS Cycling, t RC = t RC Min. 

Standby 


95 


85 


75 


65 

mA 

1,2 

'DD6A 


Active 


130 


120 


110 


100 

mA 

1,2 

'l(L) 

Input Leakage Current 

0V < V )N < 5.5V, all other pins not under test = 0V 

-10 

10 

-10 

10 

-10 

10 

-10 

10 

IlA 


'o(L) 

Output Leakage Current 

0V < V 0 ut ^ 5.5V, Output Disable 

-10 

10 

-10 

10 

-10 

10 

-10 

10 

mA 


I 

O 

> 

Output “H” Level Voltage 
'out = “2 mA 

2.4 


2.4 


2.4 


2.4 


V 


_i 

o 

> 

Output “L” Level Voltage 
'out ~ 2 rnA 


0.4 


0.4 


0.4 


0.4 

V 


V|H 

Input High Voltage 

2.4 

V DD +1 

2.4 

Vqd + 1 

2.4 

Vdd + 1 

2.4 

V DD +1 

V 


V,L 

Input Low Voltage 

-1.0 

0.8 

-1.0 

0.8 

-1.0 

0.8 

-1.0 

0.8 

V 
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AC Electrical Characteristics Notes: 3, 4 , 5 


Symbol 

Parameter 

-60 

-70 

-80 

-10 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

*RC 

Random Read or Write Cycle Time 

120 


140 


150 


180 


ns 


Irmw 

Read-Modify-Write Cycle Time 

175 


195 


195 


235 


ns 


*PC 

Fast Page Mode Cycle Time 

40 


45 


50 


55 


ns 


tpRMW 

Fast Page Mode Read-Modify-Write Cycle Time 

85 


90 


90 


100 


ns 


Irac 

Access Time from RAS 


60 


70 


80 


100 

ns 

6,12 

Ua 

Access Time from Column Address 


30 


35 


40 


50 

ns 

6>12 

ICAC 

Access Time from CAS 


15 


20 


25 


25 

ns 

6,13 

*CPA 

Access Time from CAS Precharge 


35 


40 


45 


50 

ns 

6,13 

k)FF 

Output Buffer Turn-Off Delay 

0 

15 

0 

20 

0 

20 

0 

20 

ns 

8 

tj 

Transition Time (Rise and Fall) 

3 

35 

3 

35 

3 

35 

3 

35 

ns 

5 

*rp 

RAS Precharge Time 

50 


60 


60 


70 


ns 


Uas 

RAS Pulse Width 

60 

10K 

70 

10K 

80 

10K 

100 

10K 

ns 


Irasp 

RAS Pulse Width (Fast Page Mode only) 

60 

100K 

70 

100K 

80 

100K 

100 

100K 

ns 


Ush 

RAS Hold Time 

15 


20 


25 


25 


ns 


UsH 

CAS Hold Time 

60 


70 


80 


100 


ns 


UaS 

CAS Pulse Width 

15 

10K 

20 

10K 

25 

10K 

25 

10K 

ns 


UCD 

RAS to CAS Delay Time 

20 

45 

20 

50 

20 

55 

20 

75 

ns 

12 

Uad 

RAS to Column Address Delay Time 

15 

30 

15 

35 

15 

40 

20 

50 

ns 

12 

Ual 

Column Address to RAS Lead Time 

30 


35 


40 


55 


ns 


Urp 

CAS to RAS Precharge Time 

10 


10 


10 


10 


ns 


UpN 

CAS Precharge Time 

10 


10 


10 


10 


ns 


*cp 

CAS Precharge Time (Fast Page Mode) 

10 


10 


10 


10 


ns 


Usr 

Row Address Setup Time 

0 


0 


0 


0 


ns 


*rah 

Row Address Hold Time 

10 


10 


10 


10 


ns 


Use 

Column Address Setup Time 

0 


0 


0 


0 


ns 


UaH 

Column Address Hold Time 

10 


15 


15 


15 


ns 


Ur 

Column Address Hold Time referenced to RAS 

50 


55 


55 


70 


ns 


Ucs 

Read Command Setup Time 

0 


0 


0 


0 


ns 


Uch 

Read Command Hold Time 

0 


0 


0 


0 


ns 

9 

*RRH 

Read Command Hold Time referenced to RAS 

0 


0 


0 


0 


ns 

9 

U/CH 

Write Command Hold Time 

10 


15 


15 


15 


ns 


l WCR 

Write Command Hold Time referenced to RAS 

50 


55 


55 


70 


ns 


t W p 

Write Command Pulse Width 

10 


15 


15 


15 


ns 
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AC Electrical Characteristics (Cont’d) 


Symbol 

Parameter 

-60 

-70 

-80 

-10 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

*RWL 

Write Command to RAS Lead Time 

15 


20 


20 


25 


ns 


tcWL 

Write Command to CAS Lead Time 

15 


20 


20 


25 


ns 


bs 

Data Setup Time 

0 


0 


0 


0 


ns 

10 

*DH 

Data Hold Time 

15 


15 


15 


15 


ns 

10 

k)HR 

Data Hold Time referenced to RAS 

50 


55 


55 


70 


ns 


*wcs 

Write Command Setup Time 

0 


0 


0 


o 


ns 

ii 

*RWD 

RAS to WE Delay Time 

90 


100 


100 


130 


ns 

ii 

{ AWD 

Column Address to WE Delay Time 

60 


65 


65 


80 


ns 

ii 

*CWD 

CAS to WE Delay Time 

40 


45 


45 


55 


ns 

ii 

*DZC 

Data to CAS Delay Time 

0 


0 


0 


0 


ns 


*DZO 

Data to OE Delay Time 

0 


0 


0 


0 


ns 


tOEA 

Access Time from OE 


15 


20 


20 


25 

ns 

6 

k>EZ 

Output Buffer Turn-Off Delay from OE 

0 

10 

0 

10 

0 

10 

0 

20 

ns 

8 

k)ED 

OE to Data Delay Time 

10 


10 


10 


20 


ns 


^OEH 

OE Command Hold Time 

10 


10 


10 


20 


ns 


IrOH 

RAS Hold Time referenced to OE 

10 


15 


15 


15 


ns 


tcSR 

CAS Setup Time for CAS-before-RAS Cycle 

10 


10 


10 


10 


ns 


^CHR 

CAS Hold Time for CAS-before-RAS Cycle 

10 


10 


10 


10 


ns 


IrPC 

RAS Precharge to CAS Active Time 

0 


0 


0 


0 


ns 


IrEF 

Refresh Period 


8 


8 


8 


8 

ms 


*WSR 

WB Setup Time 

0 


0 


0 


0 


ns 


IrWH 

WB Hold Time 

15 


15 


15 


15 


ns 


*MS 

Write-Per-Bit Mask Data Setup Time 

0 

l 

0 

! 

0 


0 


ns 


^MH 

Write-Per-Bit Mask Data Hold Time 

15 


15 


15 


15 


ns 


^THS 

DT High Setup Time 

0 

i 

0 

1 

0 


0 


ns 


^THH 

DT High Hold Time 

15 


15 1 


15 


15 


ns 


tTLS 

DT Low Setup Time 

0 


0 


0 1 


0 


ns 


^TLH 

DT Low Hold Time 

15 

10K 

15 

10K 

15 

10K 

15 

10K 

ns 


*rth 

DT Low Hold Time referenced to RAS 
(Real Time Read Transfer) 

55 

10K 

60 

10K 

65 

10K 1 

80 

10K 

ns 


Wh 

DT Low Hold Time referenced to Column 
Address (Real Time Read Transfer) 

20 


25 


30 


30 


ns 


^CTH 

DT Low Hold Time referenced to CAS 
(Real Time Read Transfer) 

15 


20 


25 


25 


ns 
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AC Electrical Characteristics (Cont’d) 


Symbol 

Parameter 

-60 

-70 

-80 

-10 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

^ESR 

SE Setup Time referenced to RAS 

0 


0 


0 


0 


ns 


Ireh 

SE Hold Time referenced to RAS 

15 


15 


15 


15 


ns 


tTRP 

DT to RAS Precharge Time 

50 


60 


60 


70 


ns 


'tp 

DT Precharge Time 

20 


20 


20 


30 


ns 


tRSD 

RAS to First SC Delay Time (Read Transfer) 

65 


70 


80 


100 


ns 


Usd 

Column Address to First SC Delay Time 
(Read Transfer) 

40 


45 


45 


50 


ns 


tcSD 

CAS to First SC Delay Time (Read Transfer) 

20 


20 


25 


25 


ns 


UsL 

Last SC to D? Lead Time 
(Real Time Read Transfer) 

5 


5 


5 


5 


ns 


Usd 

DT to First SC Delay Time (Read Transfer) 

15 


15 


15 


15 


ns 


Urs 

Last SC to RAS Setup Time (Serial Input) 

20 


25 


25 


30 


ns 


Urd 

RAS to First SC Delay Time (Serial Input) 

20 


20 


20 


25 


ns 


Udd 

RAS to Serial Input Delay Time 

40 


40 


40 


50 


ns 


*SDZ 

Serial Output Buffer Turn-Off Delay from RAS 
(Pseudo Write Transfer) 

10 

40 

10 

40 

10 

40 

10 

50 

ns 

8 

Ucc 

SC Cycle Time 

30 


30 


30 


30 


ns 


Uc 

SC Pulse Width (SC High Time) 

10 


10 


10 


10 


ns 


*scp 

SC Precharge Time (SC Low Time) 

10 


10 


10 


10 


ns 


UcA 

Access Time from SC 


25 


25 


25 


25 

ns 

7 

UoH 

Serial Output Hold Time from SC 

5 


5 


5 


5 


ns 


Uds 

Serial Input Setup Time 

0 


0 


0 


0 


ns 


Udh 

Serial Input Hold Time 

15 


15 


15 


15 


ns 


*sea 

Access Time from SE 


25 


25 


25 


25 

ns 

7 

*SE 

SE Pulse Width 

25 


25 


25 


25 


ns 


Uep 

SE Precharge Time 

25 


25 


25 


25 


ns 


Uez 

Serial Output Buffer Turn-Off Delay from SE 

0 

20 

0 

20 

0 

20 

0 

20 

ns 

8 

UzE 

Serial Input to SE Delay Time 

0 


0 


0 


0 


ns 


Uzs 

Serial Input to First SC Delay Time 

0 


0 


0 


0 


ns 


Uws 

Serial Write Enable Setup Time 

5 


5 


5 


5 


ns 


UwH 

Serial Write Enable Hold Time 

15 


15 


15 


15 


ns 


Uwis 

Serial Write Disable Setup Time 

5 


5 


5 


5 


ns 


UwiH 

Serial Write Disable Hold Time 

15 


15 


15 


15 


ns 
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Notes 

1 . These parameters depend on cycle rate. 

2. These parameters depend on output loading. Specified values are obtained with the output open. 

3. An initial pause of 200jlis is required after power-up, followed by any 8 RAS cycles (DT/OE “high”) and 
any 8 SC cycles before proper device operation is achieved. In case of using internal refresh counter, a 
minimum of 8 CAS-before-RAS initialization cycles instead of 8 RAS cycles are required. 

4. AC measurements assume t T = 5 ns. 

5. V| H (min.) and V !L (max.) are reference levels for measuring timing of input signals. Also, transition times 
are measured between V, H and V| L . 

6. RAM port outputs are measured with a load equivalent to 1 TTL load and 1 00 pF. D 0 ut reference levels: 
Voh/Vol - 2.0V/0.8V. 

7. SAM port outputs are measured with a load equivalent to 1 TTL load and 30 pF. D 0 ut reference levels: 
Voh/Vol - 2.0V/0.8V. 

8. toFF (max.), toEZ (max.), tgoz (max.) and t SEZ (max.) define the time at which the outputs achieve the 
open circuit condition and are not referenced to output voltage levels. 

9. Either t RCH or t RRH must be satisfied for a read cycle. 

1 0. These parameters are referenced to CAS leading edge of early write cycles and to WBAA/E leading edge 
in OE-controlled write cycles and read-modify-write cycles. 

1 1 • twcs» tRWD> *cwd ancl *awd are not restrictive operating parameters. They are included in the data sheet 
as electrical characteristics only. If t W cs - *wcs (min.), the cycle is an early write cycle and the data out 
pin will remain open circuit (high impedance) throughout the entire cycle. If t RWD ^ Irwd (min.), t CW o ^ 
tcwD (min.) and t AWD > t AW o (min.), the cycle is a read-modify-write cycle and the data out will contain 
data read from the selected cell. If neither of the above sets of conditions is satisfied, the condition of the 
data out (at access time) is indeterminate. 

12. Operation within the t RCD (max.) limit ensures that t RAC (max.) can be met. t RCD (max.) is specified as a 
reference point only; if t RCD is greater than the specified t RCD (max.) limit, then access time is controlled 
by tcAC- 

13. Operation within the t RAD (max.) limit ensures that t RAC (max.) can be met. t RAD (max.) is specified as a 
reference point only; if t RAD is greater than the specified t RAD (max.) limit, then access time is controlled 
by »m- 
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TIMING WAVEFORMS 


Read Cycle 


RAS 


CAS 


A0-A8 


WB/WE 


DT/OE 


r 


IN 


W1/I01- 

W4/I04 


L 


OUT 
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Write Cycle (OE Controlled Write) 



H 


COLUMN 

ADDRESS 




W1/I01- 

W4/I04 



*1 WB/WE 

W1/I01-W4/I04 

Cycle 

0 

WM1 data 

Write per bit 

1 

Don’t Care 

Normal Write 


: “H” OR “L 


WM1 data: 0: Write Disable 
1 : Write Enable 
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Read-Mo dify -Write Cycle 


RAS 


CAS 


A0-A8 


WB/WE 





WM1 data: 0: Write Disable 
1 : Write Enable 
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Fast Page Mode Write Cycle (Early Write) 


V52C4256 


V|L-/ ^r ADD. ■ 

◄- 

tRWH-^ 


V|H- 


WI/IOI- 

W4/I04 


,tTHS N, 


V|H- 

dt/oe V|l . 


I — IN \J 

I V IL — / 


■ tCWL -►! 


• tCWL— ►! 


tMH-^ 
A *MS U 

{ DS 

h ^ ► 

*- tDH 1DS-+J 

|J£V 

*ds -►) 

L tDH ^ 

-J- WM1 
V DAT/i 

DATA ' IN J 


L DATA-IN J 
C 2 3 


c DATA-IN \ 
t 2 / 


Lout " oh -_ 

VOL- 


*1 WB/WE 

W1/I01-W4/I04 

Cycle 

0 

WM1 data 

Write per bit 

1 

Don’t Care 

Normal Write 


WM1 data: 0: Write Disable 
1: Write Enable 


: “H” OR “L 
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Real Time Read Transfer Cycle 



, tWSR tRWH , 


— V|H- 

WB/WE ' 


W1/I01- V QH- 
W4/I04 Vql- 


I tscc 1 

tsc , , tSCP , 


, tTSL tTSD 


I IN w 

I V|L- 


Lout S:I 


VALID ioT VALID W VALID V VALID Y VALID 

DATA-OUT -J&j- DATA-OUT A DATA-OUT A DATA-OUT J- DATA-OUT 


- Previous Row Data - 


- New Row Data 


Note: SE = V||_ 


: “H” OR “L 
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Pseudo Write Transfer Cycle 
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Serial Write Cycle (SE = V,J 



Serial Write Cycle (SE Controlled Inputs) 
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Pin Functions 

Address Inputs: A0-A8 

The 1 8 address bits required to decode 4 bits of the 
1 ,048,576 cell locations within the dynamic RAM 
memory array of the V52C4256 are multiplexed onto 
9 address input pins (A 0 -A 8 ). Nine row address bits 
are latc hed on the falling edge of the row address 
strobe (RAS) and the following nine column address 
bits are latched on th e falling edge of the column 
address strobe (CAS). 

Row Address Strobe: RAS 

A random access cycle or a data t ransfer cycle 
begins at the falling edge of RAS. RAS is the control 
inp ut tha t jatches t he row ad dress bits and the states 
of CAS, DT/OE, WB/WE and SE to invoke the 
various random access an d data transfer operating 
modes shown in Table 2. RAS has minimum and 
maximum pulse widths and a minimum precharge 
requirement which must be maintained for proper 
device operation and data integri ty. Th e RAM port is 
placed in standby mode when the RAS control is held 
“high”. 

C olum n Address Strobe: CAS 

CAS is th e con trol input that latches the column 
address bits. CAS has minimum and maximum pulse 
widths and a minimum precharge requirement which 
must be main tained for proper device operation and 
data integrity. CAS also acts as an output enable for 
the output buffers on the RAM port. 

Data T ransfer /Output Enable: DT/OE 

The DT/OE input is a multifunc tion p in. When 
DT/OE is “high” at the falling e dge of R AS, RAM port 
operations are performed and DT/OE i s used as an 
output enable c ontrol . When the DT/OE is “low” at the 
falling edge of RAS, a data transfer operation is 
started between the RAM port and the SAM port. 

Write Per Bit/W rite Enable: WB/WE 

The WB/WE input is also a multifuncti on pin . When 

WB/WE is “high” at the falling edge of RAS, during 
RAM port operations, it is used to write data into the 
memory array in the s ame manner as a standard 
DRA M. When WB/WE is “low” at the falling edge of 
RAS, during RAM port operat ions , the write-per-bit 
function is enabled. The WB/WE input also 
determines the direction of data transfer between the 
RAM array and the serial register (SAM). 


When WB/WE is “high” at the falling edge of RAS, 
the data is tra nsferred from RAM to SAM (read 
trans fer). When WB/WE is “low” at the falling edge of 
RAS, the data is transferred from SAM to RAM (write 
transfer). 

Write Mask Data/Data Input and Output: 
W 1 /I0 1 -W 4 /I0 4 

When the write-per-bit function is enabled, the 
mask data on the W/IOj pins is latched in to the write 
mask register (WM1) at the falling edge of RAS. Data 
is written into the DRAM on data lines where the 
write-mask data is a logic “1”. Writing is inhibited on 
data lines where the write-mask data is a logic “0”. 
The write-mask data is valid for only one cycle. Data 
is written into the RAM port during a write or read- 
modify-write cycle. Th e inpu t d ata i s lat ched at the 
falling edge of either CAS or WB/WE, whichever 
occurs late. During an early-write cycle, the outputs 
are in the high-impedance state. Data is read out of 
the RAM port during a read or read-modify-write 
cycle. The output data becomes valid o n the Wj/IO , 
pins aft er the specified access times from RAS, CAS, 
DT/OE and column add ress are satisfied and will 
remain valid as long as CAS and DT/OE are kept 
“low”. The outputs will return to the high- im pedance 
state at the rising edge of either CAS or DT/OE, 
whichever occurs first. 

Serial Clock: SC 

All operations of the SAM port are synchronized 
with the serial clock SC. Data is shifted in or out of the 
SAM registers at the rising edge of SC. In a serial 
read, the output data becomes valid on the SIO pins 
after the maximum specified serial access time t SCA 
from the rising edge of SC. The serial dock SC also 
increments the 9-bits serial pointer which is used to 
select the SAM address. The pointer address is 
incremented in a wrap-around mode to select 
sequential locations after the starting location which 
is determined by the column address in the normal 
transfer cycle. When the pointer reaches the most 
significant address location (decimal 511), the next 
SC clock will place it at the least significant address 
location (decimal 0). The serial clock SC must be 
held at a constant V iH or V (L level during read/pseudo 
write/write transfer operations and should not be 
clocked while the SAM port is in the standby mode, 
to prevent the SAM pointer from being incremented. 
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Serial Enable: SE 

The SE input is used to enable serial access 
operation. In a serial read cycle, SE is^used as an 
output control. In a serial write cycle, SE is used as 
a write enable control. When SE is “high”, serial 
access is disabled, however, the serial address 
pointer location is still incremented when SC is 
clocked even when SE is “high”. 


Operation Mode 

The RAM port and data transfer opera ting o f the 
V52C4256 a re determined by the state of CA S, DT/ 
OE, WB/WE and SE atthe falling edge of RAS. T able 
1 and Table 2 show the operation truth table and the 


Serial Input/Output: SI01-SI04 

Serial input and output share common I/O pins. 
Serial input or output mode is determined by the most 
recent read, write or pseudo write transfer cycle. 
When a read transfer cycle is performed, the SAM 
port is in the output mode. When a write or pseudo 
write transfer cycle is performed, the SAM port is 
switched from output mode to input mode. During the 
subsequent write transfer cycle, the SAM remains in 
the input mode. 


functional truth table for a listing of all available RAM 
port and transfer operations, respectively. 


Table 1. Operation Truth Table 



RAS Falling Edge 

1 


CAS 

DT/OE 

wb/We 

SE 

Function 

0 

• 

• 

• 

CAS-before-RAS Refresh 

1 

0 

0 

0 

Write Transfer 

1 

0 

0 

1 

Pseudo Write Transfer 

1 

0 

1 

• 

Read Transfer 

1 

1 

0 

• 

Read/Write per Bit 

1 

1 

1 

• 

Read/Write 


Table 2. Functional Truth Table 


Function 

RAS^ 

Address 

W/IO 

Write Mask 

CAS 

DT/OE 

WB/WE 

SE 

RAS}, 

CAS}, 

RAS^ 

CAS^ 

WE^ 

WM1 

CAS-before-RAS Refresh 

0 

• 

• 

• 

• 

- 

• 

- 

- 

Write Transfer 

1 

0 

0 

0 

Row 

TAP 

• 

• 

- , 

Pseudo Write Transfer 

1 

0 

0 

1 

Row 

TAP 

• 

• 

- 

Read Transfer 

1 

0 

1 

• 

Row 

TAP 

• 

• 

- 

Write per Bit 

1 

1 

0 

• 

Row 

Column 

WM1 

DIN 

Load use 

Read/Write 

1 

1 

1 

• 

Row 

Column 


DIN 

- 


Note: • = “0” or “1”, TAP = SAM Start Address, - = not used. 
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RAM Port Operation 

Fast Page Mode Cycle 

Fast page mode allows data to be transferred into 
or out of multiple colum n loc ations of the same row 
by pe rform ing multiple CAS cycles during a s ingle 
active RAS cycle. During a fast page cycle, the RAS 
signal may be maintained active for a period up to 
1 00 ps. For the initial fast page mode access, the 
outp ut dat a is va lid after the specified a ccess t imes 
from RAS, CAS, column address and DT/OE. For 
all subsequent fast page mode read operations, the 
outp ut dat a is valid after the spe cified ac cess times 
from CAS, column address and DT/OE. When the 
write-per-bit function is enabl ed, t he mask data 
latched at the falling edge of RAS is maintained 
throughout the fast page mode write or read- 
modify-write cycle. 

RAS-Only Refresh 

The data in the DRAM requires periodic 
refreshing to prevent data loss. Refreshing is 
accomplished by performing a memory cycle at 
each of the 512 rows in the DRAM array within the 
specified 8ms refresh period. Although any normal 
memory cycle will perform the refresh operation, 
t his fu nction is most easily accomplished with the 
“RAS-Only” cycle. 

CAS-before-RAS Refresh 

The V52C42 56 al so offers an internal-refresh 
function. When CAS is he ld “low” for a specified 
period (t CSR ) before RAS goes “low”, an internal 
refresh address counter and on-chip refresh control 
clock generators are enabled and an internal 
refresh operation takes place. When the refresh 
operation is completed, the internal refresh address 
counter is a utom atically incre mented in preparation 
for th e next CAS- before-RAS cycl e. Fo r successive 
CAS-before-RAS refres h cycles, CAS can remain 
“low” while cycling RAS. 


Hidden Refresh 

A hidden refresh is a CA S-before-RAS refresh 
performed by holding CAS “low” from a previous 
read cycle. This allows for the output data from the 
previous memory cycle to remain valid while 
performing a refresh. The internal refresh address 
counter provides the add ress and the refresh is 
acco mplished by cycling RAS after the specified 
RAS-precharge period (refer to Figure 1). 

Write-Per-Bit Function 

The write-per-bit function selectively controls the 
internal write-enable circuits of the RAM port. When 
WB/WE is held “low” at the falling edge of RAS, 
during a random access operation, the write-mask 
is enabled. At the same time, the mask data on the 
W/IOj pins is latched into the write-mask register 
(WM1). When a “0” is sensed on any of the W/IOj 
pins, their corresponding write circuits are disabled 
and new data will not be written. When an “1” is 
sensed on any of the Wj/IOj pins, their 
corresponding write circuits will remain enabled so 
that new data is written. The truth table of the write- 
per-bit function is shown in Table 3. 


At the falling edge of RAS 


CAS 

DT/OE 

WB/WE 

Wi/IOi 
(i = 1^») 

Function 

H 

H 

H 

• 

Write Enable 

H 

H 


1 

Write Enable 

L 

0 

Write Mask 


Table 3. Truth Table for Write-Per-Bit Function 



RAS 


Memory Cycle 


Refresh Cycle 


Refresh Cycle 



CAS 


W1/I01- 

W4/I04 



Valid Data Output 


Figure 1. Hidden Refresh Cycle 
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An example of the write-per-bit function illustrating 
its application to displays is shown in Figures 2 and 3. 



DT/OE \h i 

WB/WE ^ !l | ///////Am 

w./io, 


W2/io 2 

W3/103 

WVI04 V Write £ 2 ZZZZ&Z. 

f- Write 

— W/IOj = L : Write Mask 
Wj/IOj = H : Write 


Figure 2. Write-per-bit timing cycle 


CRT Display 



Figure 3. Corresponding bit-map 


SAM Port Operation 

The V52C4256 is provided with a 512 words by 4 
bits serial access memory (SAM). 

High speed serial read or write operations can be 
performed through the SAM port independent of the 
RAM port operations, except during read/write/ 
pseudo-write transfer cycles. The preceding 
transfer operation determines the direction of data 
flow through the SAM port. If the preceding transfer 
operation is a read transfer, the SAM port is in the 
output mode. If the preceding transfer operation is a 
write or pseudo write transfer, the SAM port is in the 
input mode. The pseudo write transfer operation 
only switches the SAM port from output mode to 


input mode; data is not transferred from SAM to 
RAM. 

Serial data can be read out of the SAM port after 
a read transfer (RAM -> SAM) has been performed. 
The data is shifted out of the SAM port starting at 
any of the 512 bits locations. The TAP location 
corresponds to the c olumn address selected at the 
falling edge of CAS during the read transfer cycle. 
The SAM registers are configured as circular data 
registers. The data is shifted out sequentially 
starting from the selected tap location to the most 
significant bit, and then wraps around to the least 
significant bit, as illustrated below. 


Start address : Tap location 


0 12 


509 510 511 
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Subsequent real-time read transfer may be 
performed on-the-fly as many times as desired, 
within the refresh constraints of the DRAM array. 
Simultaneous serial read operation can be 
performed with some timing restrictions. A pseudo 
write transfer cycle is performed to change the SAM 
port from output mode to input mode, in order to 
write data into the serial registers through the SAM 


port. A write transfer cycle must be used 
subsequently to load the SAM data into the RAM 
ro w sele cted by the row address at the falling edge 
of RAS. The starting location in the SAM registers 
for the next serial write is sel ected by the column 
address at the falling edge of CAS. The truth table 
for single register mode SAM operation is shown in 
Table 4. 


SAM Port Operation 

DT/OE at the 

falling edge of RAS 

SC 

SE 

Function 

Preceded by a 

Serial Output Mode 

H 

_TL 

L 

Enable Serial Read 

Read Transfer 

H 

Disable Serial Read 

Serial Input Mode 

H 

_n_ 

L 

Enable Serial Write 

Write Transfer 

H 

Disable Serial Write 

Serial Input Mode 

H 

_TL 

L 

Enable Serial Write 

Pseudo Write Transfer 

H 

Disable Serial Write 


Table 4. Truth Table for SAM Port Operation 


Refresh 

The SAM data registers are static flip-flop, 
therefore a refresh is not required. 

Data Transfer Operation 

The V52C4256 features the internal bidirectional 
data transfer capability between RAM and the SAM, 
as shown in Figure 4. During a normal transfer, 512 
wors by 4 bits of data can be loaded from RAM to 
SAM (Read Transfer) or from SAM to RAM (Write 
Transfer). 


512 columns 



As shown in Table 5, the V52C4256 supports 
three types of transfer operations: read transfer, 
write transfer, and pseudo write transfer. Data 
transfer operations bet ween R AM and SAM are 
invoked by holdi ng th e DT/OE signal “low” at the 
falling edge of RAS. The type of da ta tra nsfer 
operationjs determined by the state of CAS, WB/ 
WE a nd SE which are latched at the falling edge of 
RAS. During data transfer operations, the SAM port 
is switched from input to output mode (Read 
Transfer) or output to input mode (Write Transfer/ 
Pseudo Write Transfer). During a data transfer 
cycle, the row address A 0 -A 8 selects one of the 51 2 
rows of the memory array to or from which data will 
be transferred, and the column address A 0 -A 8 
selects one of the tap locations in the serial register. 
The selected tap location is the start position in the 
SAM port from which the first serial data will be read 
out during the subsequent serial read cycle or the 
start position in the SAM port into which the first 
serial data will be written during the subsequent 
serial write cycle. 


Figure 4. Data Transfer 
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At the falling edge of RAS 





CAS 



SE 

Transfer Mode 

Transfer Direction 

Transfer Bit 

SAM Port Mode 

H 

L 


• 

Read Transfer 

RAM SAM 

512x4 

Input -» Output 

H 

L 

L 

L 

Write Transfer 

SAM -> RAM 

51 2 x 4 

Output -> Input 

H 

L 

L 

H 

Pseudo Write Transfer 

— 

— 

Output -> Input 


Note: • = “H” or “L” 

Table 5. Transfer Modes 


Read Transfer Cycle 

A read transfer cycle consists of loading a 
selected row of data from the RAM array into the 
SAM registe r. A rea d transfer is invoke d by holding 
CAS “high”, DT/OE “low” and WB/WE “high” at the 
falling edge of R AS. Th e row address selected at 
the falling edge of RAS determines the RAM row to 
be transferred into the SAM. T he trans fer cycle is 
completed at the rising edge of DT/ OE. When the 
transfer is completed, the SAM port is set into the 
output mode. In a read/real time read transfer cycle, 
the transfer of a new ro w of data is completed at the 
rising edge of DT/OE and this data becomes valid 


on the SIO lines after the specified access time 
(t S cA) f rom the rising edge of the subsequent serial 
clock (SC) cycle. The start address of the serial 
pointer of the SAM is determined by the column 
address selected at the falling edge of CAS. 

Figure 5 shows the operation block diagram for 
the read transfer operation. 

In a read transfer cycle (which is preceded by a 
write transfer cycle), the SC clock must be held at a 
constant V )L or V jH , after the SC high time has been 
satisfied. A rising edge of the SC clock must not 
occur until aft er the s pecified delay (t TSD ) from the 
rising edge of DT/OE, as shown in Figure 6. 



Figure 5. Block Diagram for Read Transfer Operation 
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In a real time read transfer cycle (which is 
preceded by another read transfer cycle), the 
previou s row data appears on the SIO lines until the 
DT/OE signal goes “high” and the serial access time 
(*sca) f° r the following serial clock is satisfied. This 
feature allows for the first bit of the new row of data 
to appear on the serial output as soon as the last bit 
of the previous row has been strobed without any 
timing loss. To make this con tinuous data flow 
possible, the risi ng edge o f DT/OE must be 
synchronized with RAS, CAS and the subsequent 
rising edge of SC (t RTH , t CTH , and t TSL /t TSD must be 
satisfied), as shown in Figure 7. 

The timing restrictions t-psL^TSD are 5ns min/1 5ns 
min. 


Write Transfer Cycle 

A write transfer cycle consists of loading the 
contents of the SAM register into a selected row of 
the RAM array. If the SAM data to be transferred 
must first be loaded through the SAM port, a 
pseudo write transfer operation must precede the 
write transfer cycles. However, if the SAM port data 
to be transferred into the RAM was previously 
loaded into the SAM via a read transfer, the SAM to 
RAM transfer can be executed simply by 
performing a write tr ansfe r directl y. A wr ite transfer 
isjnvoked by holding CAS “high”, DT/OE “low” , WB/ 
WE “low”, and SE “low” at the falling edge of RAS. 
Figures 8 and 9 show the timing diagram and block 
diagram for write transfer operations, respectively. 




Figure 7. Real Time Read Transfer 
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Figure 8. Write Transfer Timing 




Th e row address selected at the falling edge of 
RAS determines the RAM row address into which 
the data will be transferred. T he co lumn address 
selected at the falling edge of CAS determies the 
start address of the serial pointer of the SAM. After 
the write transfer is completed, the SIO lines are set 
in the input mode so that serial data synchronized 
with the SC clock can be loaded. 


When consecutive write transfer operations are 
performed, new data must not be written into the 
serial register until the RAS cycle of the preceding 
write transfer is completed. Consequently, the SC 
clo ck mu st be held at a constant V| L or V IH during 
the RAS cycle. A rising edge of the SC clock is only 
allowed after the specified delay (t SRD ) from the 
rising edge of RAS, at which time a new row of data 
can be written in the serial register. 


3-58 





MOSEL-VITELIC 


V52C4256 


Pseudo Write Transfer Cycle 

A pseudo write transfer cycle must be performed 
before loading data into the serial register after a 
read transfer operation has been executed. The 
only purpose of a pseudo write transfer is to change 
the SAM port mode from output mode to input mode 
(a data transfer from SAM to RAM does not occur). 
After the serial register is loaded with new data, a 
write transfer cycle must be performed to transfer 
the data from SAM to RAM . A ps eudo wr ite transfer 
is invoked by holding CAS “high”, DT/OE “low” , WB/ 
WE “low” and SE “high” at the falling edge of RAS. 
The timing conditions are the same as the one for 
the write transfer c ycle except for the state of SE at 
the falling edge of RAS. 


Register Operation Sequence - Example 

Figure 10 illustrates an example of register 
operation sequence after device power-up and 
initialization. After power-up, a minimum of 8 RAS 
and 8 SC clock cycles must be performed to 
properly intialize the device. A read transfer is then 
performed and t he co lumn address latched at the 
falling edge of CAS sets the SAM tap pointer 
location, which up to that point was in an undefined 
location. Subsequently, the pointer address is 
incremented by cycling the serial clock SC from the 
starting location to the last location in the register 
(address 511), and wraps around to the least 
significant address location. The SAM address is 
incremented as long as SC is clocked. 


V DD 



Dummy 

Cycle 


Read 

Transfer 


Pseudo Write 
Transfer 




Figure 10. Example of SAM Register Operation Sequence 
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The next operation is a pseudo write transfer 
which switches the SAM port from output mode to 
input mode in preparation for write transfers. The 
column address latched at the falling edge of CAS 
during the pseudo write transfer sets the serial 
register tap location. Serial data will be written into 
the SAM starting from this location. 


Transfer Operation Without CAS 

During all transfer cycles, the CAS input clock 
must be cycled, so that the c olum n addresses are 
latched at the f alling edge of CAS, to set the SAM 
tap location. If CAS was maintained at a constant 
“high” level during a transfer cycle, the SAM pointer 
location w ould b e undefined. Therefore, a transfer 
cycle with CAS held “high” is not allowed (refer to 
the illustration below). 


RAS \ 

CAS \ 

Address '//////////X7 Row '( 77Z7X' SAM Start 






Proper 

Transfer 

Cycle 


RAS 

CAS 


Address 


* Not 
r Allowed 


Read Transfer Cycle After Read Transfer Cycle 

Another read transfer may be performed 
following the read transfer provided that a minimum 
delay of 30 ns from the rising edge of the first clock 
SC is satisfied (refer to the illustration shown 
below). 




RAS \ /~ 

\ / 

CAS \ / 

\ / 

DT/OE \ / 

SC 

\ / 

n n n n n n n 

Transfer Operation 

l30ns 

r« — ► 

Next T ransfer 

Not Allowed 

■+ Next T ransfer Operation is allowed. 
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Power-Up 

Power must be applied to the RAS and DT/OE 
input signals to pull them “high” before or at the 
same time as the V DD supply is turned on. After 
power-up, a paus e of 200 ^s econds minimum is 
required with RAS and DT /OE h eld “high”. After the 
pause, a minimum of 8 RAS and 8 SC dummy 
cycles must be performed to stabilize the internal 
circuitry, before valid read, write or transfer 
operations can b egin. During the initialization 
period, the DT/OE signal must be held “high”. If the 
internal refres h counter is used, a minimum 8 CAS- 
before-RA S init ialization cycles are required 
instead of 8 RAS cycles. 


Initial State After Power-Up 

W hen pow er is achieved with RAS, CAS, DT/OE 
and WB/WE held “high”, the internal state of the 
V52C4256 is automatically set as follows. 

However, the initial state can not be guaranteed 
for various power-up conditions and input signal 
levels. Therefore, it is recommended that the initial 
state be set after the initialization of the device is 
p erform ed (200 [is pause followed by a minimum of 
8 RAS cycles and 8 SC cycles) and before valid 
operations begin. 



State after power-up 

SAM port 

Input Mode 

WM1 Register 

Write Enable 

TAP pointer 

Invalid 




PRELIMINARY 


MOSEL-VITELIC V52C4258 

MULTIPORT VIDEO RAM WITH 
256K X 4 DRAM AND 512X4 SAM 


HIGH PERFORMANCE V52C4258 

60 

70 

80 

10 

Max. RAS Access Time, (t RAC ) 

60 ns 

70 ns 

80 ns 

100 ns 

Max. CAS Access Time, (tc AC ) 

15 ns 

20 ns 

25 ns 

25 ns 

Max. Column Address Access Time, (t AA ) 

30 ns 

35 ns 

40 ns 

50 ns 

Min. Fast Page Mode Cycle Time, (t PC ) 

40 ns 

45 ns 

50 ns 

55 ns 

Min. ReadA/Vrite Cycle Time, (t RC ) 

120 ns 

140 ns 

150 ns 

180 ns 

Max. Serial Access Time, (t SCA ) 

25 ns 

25 ns 

25 ns 

25 ns 

Min. Serial Port Cycle Time, (tscc) 

30 ns 

30 ns 

30 ns 

30 ns 


Features 

■ Organization 

• RAM Port: 262,1 44 words x 4 bits 

• SAM Port: 51 2 words x 4 bits 

■ RAM Port 

• Fast Page Mode, Read-Modify-Write, 
Write-Per-Bit 

• Block Write/Flash Write 

• Color Register Load/Read 

• 512 R efresh Cycl es/8 ms 

• CAS- before-RAS Refresh, Hidden Refresh, 
RAS-only Refresh 

■ SAM Port 

• High Speed Serial ReadAA/rite Capability 

• 512 Tap Locations 

• Fully Static Register 

■ RAM-SAM Bidirectional Transfer 

• Read/Write/Pseudo Write T ransfer 

• Real Time Read Transfer 

• Split ReadA/Vrite T ransfer 

■ Low Power Dissipation 

• RAM Port Operating Alone - 85 mA 

• SAM Port Operating Alone - 50 mA 

■ Low CMOS Standby Current - 7 mA 

■ Package 

• 28 pin 400 mil SOJ 

• 28 pin 400 mil ZIP 


Device Usage Chart 


Description 

The V52C4258 VRAM is equipped with a 
262,144-words by 4-bits dynamic random access 
memory (RAM) port and a 512-words by 4-bits 
static serial access memory (SAM) port. The 
V52C4258 supports three types of operations: 
random access to and from the RAM port, high 
speed serial access to and from the SAM port, and 
bidirectional transfer of data between any selected 
row in the RAM port and the SAM port. The RAM 
port and the SAM port can be accessed 
independently except when data is being 
transferred between them internally. 

In addition to the conventional multiport video 
RAM operating modes, the V52C4258 features the 
block write and flash write functions on the RAM 
port and a split register data transfer capability on 
the SAM port. 


Operating 

Temperature 

Range 

Package Outline 

Access Time (ns) 

Power 

Temperature 

Mark 

K 

Z 

60 

70 

80 

100 

Std 

0°C-70°C 

• 

• 

• 

• 

• 

• 

• 

Blank 


V52C4258 Rev. 02 January 1993 
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Description 

Pkg . 

Pin Count 

SOJ 

K 

28 

ZIP 

Z 

28 


V52C4258 

T T t T T T T T 


FAMILY 


DEVICE PKG. 


K(SOJ) — 
Z (ZIP) — j 


SPEED PWR. TEMP. 

(tRAC) I L_ BLANK (0°C to 70°C) 

*— BLANK (STANDARD) 

— 60 (60 ns) 

— 70 (70 ns) 

— 80 (80 ns) 

— 10 (100 ns) 


28 Lead Pin Configuration 



vss 

SI04 

S|03 

SE 

W4/I04 

W3/I03 

DSF 

CAS 

QSF 

AO 

A1 

A 2 

A3 

A7 



W3/I03 

SE 

SI04 

SC 

SI02 

W1/IQ1 

WB/WE 

RAS 

A6 

A4 

A7 

A2 

AO 

CAS 


Pin Names 


Name 

Description 

A0-A8 

Address Inputs 

RAS 

Row Address Strobe 

CAS 

Column Address Strobe 

DT/OE 

Data Transfer/Output Enable 

WB/WE 

Write per Bit/Write Enable 

DSF 

Special Function Control 

W1/I01-W4/I04 

Write Mask/Data In, Out 

SC 

Serial Clock 

SE 

Serial Enable 

SI01-SI04 

Serial Input/Output 

QSF 

Special Flag Output 

VDD/VSS 

Power (5V)/Ground 

NC 

No Connection 


Absolute Maximum Ratings* 


Ambient Temperature 

Under Bias -10°C to +80°C 

Storage Temperature (plastic) ....-55°G to +125°C 

Voltage Relative to V ss -1 .0 to +7.0 V 

Short Circuit Out Current .........50 mA 

Power Dissipation 1 W 


Capacitance* 

T a = 25°C, V DD = 5 V ±10%, V ss = 0 V, f = 1MHz 


Symbol 

Parameter 

Min. 

Max. 

Unit 

C IN 

Input Capacitance 


7 

PF 

Cin/out 

Input/Output 

Capacitance 


9 

PF 

C OUT 

Output Capacitance (QSF) 


9 

PF 


*Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 


*Note: Capacitance is sampled and not 1 00% tested. 
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Functional Diagram 


V52C4258 


W1/I01-W4/I04 

? ? ? ? 


OUTPUT BUFFER 




SL 


INPUT BUFFER 


[UJ g 

ico ico 'Q s u. 

< < h 3 CO O |ULI 

ICC lo IQ 1$ Q CO ICO 

??????? 


SI01-SI04 


TIMING GENERATOR 


¥ 



4 | 




SERIAL OUTPUT 
BUFFER 


SERIAL INPUT 
BUFFER 


BLOCK 

WRITE 

CONTROL 


l/ 1 - 



Kri 4 


FLASH 

WRITE 

CONTROL 


COLOR 

REGISTER 

(4bit) 


12 1212 


WRITE 

WRITE-PER 

CONTROL 

BIT 


xz. 


A 

WM1 


REGISTER 

N 

(4bit) 


N" 


TRANSFER 

CONTROL 


& 













512 











512x512x4 

CELL 

ARRAY 


LU 

5 

< 


(5 

© 

tf 

1- 

Q. 

CL 

3 


LU 


< 

In 

o 

© 

QC 

f- 

£ 

5 
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QSF 





2S 


-j^> — O QSF 


SERIAL ADDRESS 
COUNTER (9bits) 


El 


HL 


IF 


COLUMN ADDRESS 


ROW ADDRESS 

/I 

REFRESH 

BUFFER (9bits) 


BUFFER (9bits) 
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AAAb AiAAA 

A0-A8 


1 1 
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V52C4258 


DC and Operating Characteristics 

(V DD = 5V ± 10%, T a = 0-70°C) 


Symbol 

Parameter (RAM Port) 

SAM 

Port 

-60 

-70 

-80 

-10 

Unit 

Note 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

•ddi 

Operating Current 

RAS, CAS Cycling, t RC = t RC Min. 

Standby 


95 


85 


75 


65 

mA 

1,2 

■ddia 

Active 


130 


120 


110 


100 

mA 

1,2 

■dD2 

Standby Current 

RAS, CAS = V IH 

Standby 


7 


7 


7 


7 

mA 


( DD2A 

Active 


55 


50 


45 


40 

mA 

1,2 

■dD3 

RAS-Only Refresh Current 

RAS Cycling, CAS = V (H , 

= tRC Min - 

Standby 


95 


85 


75 


65 

mA 

1,2 

■dD3A 

Active 


130 


120 


110 


100 

mA 

1,2 

•dD4 

Page Mode Current 

RAS = V| L , CAS Cycling, 

tpc = tpc Min. 

Standby 


75 


70 


65 


60 

mA 

1,2 

•dD4A 

Active 


130 


120 


110 


100 

mA 

1,2 

bD5 

CAS-before-RAS Refresh Current 
RAS Cycling, CAS before RAS, 
tRC = *rc Min * 

Standby 


95 


85 


75 


65 

mA 

1,2 

■dD5A 

Active 


130 


120 


110 


100 

mA 

1,2 

•dD6 

Data Transfer Current 

RAS, CAS Cycling, t RC = t RC Min. 

Standby 


95 


85 


75 


65 

mA 

1,2 

bD6A 

Active 


130 


120 


110 


100 

mA 

1,2 

•dD7 

Flash Write Current 

RAS, CAS Cycling, t RC = t RC Min. 

Standby 


95 


85 


75 


65 

mA 

1,2 

■dD7A 

Active 


130 


120 


110 


100 

mA 

1,2 

■dD8 

Block Write Current 

RAS, CAS Cycling, t RC = t RC Min. 

Standby 


95 


85 


75 


65 

mA 

1,2 

•□DBA 

Active 


130 


120 


110 


100 

mA 

1,2 

! I(L) 

Input Leakage Current 

0V < V )N < 5.5V, all other pins not under test = 0V 

-10 

10 

-10 

10 

-10 

10 

-10 

10 



'o(L) 

Output Leakage Current 

OV < Vqut ^ 5.5V, Output Disable 

-10 

10 

-10 

10 

-10 

10 

-10 

10 

pA 


X 

>° 

Output “H” Level Voltage 

*OUT = " 2 mA 

2A 


2.4 


2.4 


2.4 


V 


V 0 L 

Output “L” Level Voltage 

I 0 ut = 2 mA 


0.4 


0.4 


0.4 


0.4 

V 


V, H 

Input High Voltage 

2.4 

V DD +1 

2.4 

Vdd+^ 

2.4 

V D d +1 

2.4 

Vdd+1 

V 


V,L 

Input Low Voltage 

-1.0 

0.8 

-1.0 

0.8 

-1.0 

0.8 

-1.0 

0.8 

V 
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AC Electrical Characteristics Notes: 3, 4, 5 


Symbol 

Parameter 

-60 

-70 

-80 

-10 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

*rc 

Random Read or Write Cycle Time 

120 


140 


150 


180 


ns 


*RMW 

Read-Modify-Write Cycle Time 

175 


195 


195 


235 


ns 


Uc 

Fast Page Mode Cycle Time 

40 


45 


50 


55 


ns 


tpRMW 

Fast Page Mode Read-Modify-Write Cycle Time 

85 


90 


90 


100 


ns 


Wc 

Access Time from RAS 


60 


70 


80 


100 

ns 

6,12 

Ua 

Access Time from Column Address 


30 


35 


40 


50 

ns 

6,12 

tCAC 

Access Time from CAS 


15 


20 


25 


25 

ns 

6,13 

*CPA 

Access Time from CAS Precharge 


35 


40 


45 


50 

ns 

6,13 

tOFF 

Output Buffer Turn-Off Delay 

0 

15 

0 

20 

0 

20 

0 

20 

ns 

8 

t T 

Transition Time (Rise and Fall) 

3 

35 

3 

35 

3 

35 

3 

35 

ns 

5 

*RP 

RAS Precharge Time 

50 


60 


60 


70 


ns 


*RAS 

RAS Pulse Width 

60 

10K 

70 

10K 

80 

10K 

100 

10K 

ns 


'rasp 

RAS Pulse Width (Fast Page Mode only) 

60 

100K 

70 

100K 

80 

100K 

100 

100K 

ns 


Ush 

RAS Hold Time 

15 


20 


25 


25 


ns 


klSH 

CAS Hold Time 

60 


70 


80 


100 


ns 


tCAS 

CAS Pulse Width 

15 

10K 

20 

10K 

25 

10K 

25 

10K 

ns 


UcD 

RAS to CAS Delay Time 

20 

45 

20 

50 

20 

55 

20 

75 

ns 

12 

UaD 

RAS to Column Address Delay Time 

15 

30 

15 

35 

15 

40 

20 

50 

ns 

12 

*RAL 

Column Address to RAS Lead Time 

30 


35 


40 


55 


ns 


*CRP 

CAS to RAS Precharge Time 

10 


10 


10 


10 


ns 


tCPN 

CAS Precharge Time 

10 


10 


10 


10 


ns 


*CP 

CAS Precharge Time (Fast Page Mode) 

10 


10 


10 


10 


ns 


UsR 

Row Address Setup Time 

0 


0 


0 


0 


ns 


Uah 

Row Address Hold Time 

10 


10 


10 


10 


ns 


Use 

Column Address Setup Time 

0 


0 


0 


0 


ns 


tcAH 

Column Address Hold Time 

10 


15 


15 


15 


ns 


Ur 

Column Address Hold Time referenced to RAS 

50 


55 


55 


70 


ns 


Ucs 

Read Command Setup Time 

0 


0 


0 


0 


ns 


UcH 

Read Command Hold Time 

0 


0 


0 


0 


ns 

9 

Urh 

Read Command Hold Time referenced to RAS 

0 


0 


0 


0 


ns 

9 

U/CH 

Write Command Hold Time 

10 


15 


15 


15 


ns 


U/CR 

Write Command Hold Time referenced to RAS 

50 


55 


55 


70 


ns 
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AC Electrical Characteristics (Cont'd) 


Symbol 

Parameter 

-60 

-70 

-80 

-10 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

t W p 

Write Command Pulse Width 

10 


15 


15 


15 


ns 


W/L 

Write Command to RAS Lead Time 

15 


20 


20 


25 


ns 


tcWL 

Write Command to CAS Lead Time 

15 


20 


20 


25 


ns 


{ DS 

Data Setup Time 

0 


0 


0 


0 


ns 

10 

tDH 

Data Hold Time 

15 


15 


15 


15 


ns 

10 

^DHR 

Data Hold Time referenced to RAS 

50 


55 


55 


70 


ns 


twcs 

Write Command Setup Time 

0 


0 


0 


0 


ns 

11 

tRWD 

RAS to WE Delay Time 

90 


100 


100 


130 


ns 

11 

Wd 

Column Address to WE Delay Time 

60 


65 


65 


80 


ns 

11 

tcWD 

CAS to WE Delay Time 

40 


45 


45 


55 


ns 

11 

bzc 

Data to CAS Delay Time 

0 


0 


0 


0 


ns 


bzo 

Data to OE Delay Time 

0 


0 


0 


0 


ns 


*OEA 

Access Time from OE 


15 


20 


20 


25 

ns 

6 

*OEZ 

Output Buffer Turn-Off Delay from OE 

0 

10 

0 

10 

0 

10 

0 

20 

ns 

8 

tOED 

OE to Data Delay Time 

10 


10 


10 


20 


ns 


tOEH 

OE Command Hold Time 

10 


10 


10 


20 


ns 


tROH 

RAS Hold Time referenced to OE 

10 


15 


15 


15 


ns 


tcSR 

CAS Setup Time for CAS-before-RAS Cycle 

10 


10 


10 


10 


ns 


*CHR 

CAS Hold Time for CAS-before-RAS Cycle 

10 


10 


10 


10 


ns 


Wc 

RAS Precharge to CAS Active Time 

0 


0 


0 


0 


ns 


^REF 

Refresh Period 


8 


8 


8 


8 

ms 


twSR 

WB Setup Time 

0 


0 


0 


0 


ns 


^RWH 

WB Hold Time 

15 


15 


15 


15 


ns 


VSR 

DSF Setup Time referenced to RAS 

0 


0 


0 


0 


ns 


^RFH 

DSF Hold Time referenced to RAS (1) 

15 


15 


15 


15 


ns 


Vhr 

DSF Hold Time referenced to RAS (2) 

50 


55 


55 

■ 1 

70 


ns 


Vsc 

DSF Setup Time referenced to CAS 

0 


0 


0 


0 


ns 


^CFH 

DSF Hold Time referenced to CAS 

15 


15 


15 


15 


ns 


*MS 

Write-Per-Bit Mask Data Setup Time 

0 


0 


0 


0 


ns 


*MH 

Write-Per-Bit Mask Data Hold Time 

15 


15 


15 


15 


ns 


^THS 

DT High Setup Time 

0 


0 


0 


0 


ns 


tTHH 

DT High Hold Time 

15 


15 


15 


15 


ns 


tns 

DT Low Setup Time 

0 


0 


0 


0 


ns 
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AC Electrical Characteristics (Cont’d) 


Symbol 

Parameter 

-60 

-70 

-80 

-10 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

UlH 

DT Low Hold Time 

15 

10K 

15 

10K 

15 

10K 

15 

10K 

ns 


Wh 

DT Low Hold Time referenced to RAS 
(Real Time Read Transfer) 

55 

10K 

60 

10K 

65 

10K 

80 

10K 

ns 


Uth 

DT Low Hold Time referenced to Column 

Address (Real Time Read Transfer) 

20 


25 


30 


30 


ns 


k)TH 

DT Low Hold Time referenced to CAS 
(Real Time Read Transfer) 

15 


20 


25 


25 


ns 


Usr 

SE Setup Time referenced to RAS 

0 


0 


0 


0 


ns 


l REH 

SE Hold Time referenced to RAS 

15 


15 


15 


15 


ns 


UrP 

DT to RAS Precharge Time 

50 


60 


60 


70 


ns 


Up 

DT Precharge Time 

20 


20 


20 


30 


ns 


*rsd 

RAS to First SC Delay Time (Read Transfer) 

65 


70 


80 


100 


ns 


Usd 

Column Address to First SC Delay Time 
(Read Transfer) 

40 


45 


45 


50 


ns 


Icsd 

CAS to First SC Delay Time (Read Transfer) 

20 


20 


25 


25 


ns 


UsL 

Last SC to DT Lead Time 
(Real Time Read Transfer) 

5 


5 


5 


5 


ns 


Usd 

DT to First SC Delay Time (Read Transfer) 

15 


15 


15 


15 


ns 


Urs 

Last SC to RAS Setup Time (Serial Input) 

20 


25 


25 


30 


ns 


*SRD 

RAS to First SC Delay Time (Serial Input) 

20 


20 


20 


25 


ns 


Udd 

RAS to Serial Input Delay Time 

40 


40 


40 


50 


ns 


*sdz 

Serial Output Buffer Turn-Off Delay from RAS 
(Pseudo Write Transfer) 

10 

40 

10 

40 

10 

40 

10 

50 

ns 

8 

Ucc 

SC Cycle Time 

30 


30 


30 


30 


ns 


Uc 

SC Pulse Width (SC High Time) 

10 


10 


10 


10 


ns 


Ucp 

SC Precharge Time (SC Low Time) 

10 


10 


10 


10 


ns 


Uca 

Access Time from SC 


25 


25 


25 


25 

ns 

7 

UoH 

Serial Output Hold Time from SC 

5 


5 


5 


5 


ns 


*SDS 

Serial Input Setup Time 

0 


0 


0 


0 


ns 


*sdh 

Serial Input Hold Time 

15 


15 


15 


15 


ns 


*sea 

Access Time from SE 


25 


25 


25 


25 

ns 

7 

*SE 

SE Pulse Width 

25 


25 


25 


25 


ns 


Uep 

SE Precharge Time 

25 


25 


25 


25 


ns 


*SEZ 

Serial Output Buffer Turn-Off Delay from SE 

0 

20 

0 

20 

0 

20 

0 

20 

ns 

8 

*SZE 

Serial Input to SE Delay Time 

0 


0 


0 


0 


ns 
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AC Electrical Characteristics (Cont’d) 


Symbol 

Parameter 

-60 

-70 

-80 

-10 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

*SZS 

Serial Input to First SC Delay Time 

0 


0 


0 


0 


ns 


tsws 

Serial Write Enable Setup Time 

5 


5 


5 


5 


ns 


tsWH 

Serial Write Enable Hold Time 

15 


15 


15 


15 


ns 


tswis 

Serial Write Disable Setup Time 

5 


5 


5 


5 


ns 


^SWIH 

Serial Write Disable Hold Time 

15 


15 


15 


15 


ns 


^STS 

Split Transfer Setup Time 

25 


25 


30 


30 


ns 


Vm 

Split Transfer Hold Time 

25 


25 


30 


30 


ns 


'SQD 

SC-QSF Delay Time 


25 


25 


25 


25 

ns 


^TQD 

DT-QSF Delay Time 


25 


25 


25 


25 

ns 


tcQD 

CAS-QSF Delay Time 


35 


35 


35 


35 

ns 


^RQD 

RAS-QSF Delay Time 


75 


75 


75 


85 

ns 
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V52C4258 


Notes 

1 . These parameters depend on cycle rate. 

2. These parameters depend on output loading. Specified values are obtained with the output open. 

3. An initial pause of 200ps is required after power-up, followed by any 8 RAS cycles (DT/OE “high”) and 
any 8 SC cycles before proper device operation is achieved. In case of using internal refresh counter, a 
minimum of 8 CAS-before-RAS initialization cycles instead of 8 RAS cycles are required. 

4. AC measurements assume t T = 5 ns. 

5. V| H (min.) and V !L (max.) are reference levels for measuring timing of input signals. Also, transition times 
are measured between V| H and V| L . 

6. RAM port outputs are measured with a load equivalent to 1 TTL load and 1 00 pF. Dqut reference levels: 
V oh /V 0 l « 2.0V/0.8V. 

7. SAM port outputs are measured with a load equivalent to 1 TTL load and 30 pF. Dqut reference levels: 
Voh/Vol = 2.0V/0.8V. 

8. toFF (max.), toEz (max.), t S oz (max.) and t SEZ (max.) define the time at which the outputs achieve the 
open circuit condition and are not referenced to output voltage levels. 

9. Either t RCH or t RRH must be satisfied for a read cycle. 

1 0. These parameters are referenced to CAS leading edge of early write cycles and to WB/WE leading edge 
in OE-controlled write cycles and read-modify-write cycles. 

1 1 ■ *wcs> tRWD> tcwD ar, d *awd are not restrictive operating parameters. They are included in the data sheet 
as electrical characteristics only. If t wcs > t wcs (min.), the cycle is an early write cycle and the data out 
pin will remain open circuit (high impedance) throughout the entire cycle. If t RW o ^ t RWD (min.), t CWD ^ 
t C wD (min.) and t AW D - Uwd (min.), the cycle is a read-modify-write cycle and the data out will contain 
data read from the selected cell. If neither of the above sets of conditions is satisfied, the condition of the 
data out (at access time) is indeterminate. 

12. Operation within the t RCD (max.) limit ensures that t RAC (max.) can be met. t RCD (max.) is specified as a 
reference point only; if t RCD is greater than the specified t RCD (max.) limit, then access time is controlled 
by tcAC- 

13. Operation within the t RAD (max.) limit ensures that t RAC (max.) can be met. t RAD (max.) is specified as a 
reference point only; if t RAD is greater than the specified t RAD (max.) limit, then access time is controlled 
bytAA- 
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Write Cycle (OE Controlled Write) 



'3 
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Fast Page Mode Write Cycle (Early Write) 



Lout"™-- 

VOL - 


OPEN 



*1 WB/WE 

W1/I01-W4/I04 

Cycle 

0 

WM1 data 

Write per bit 

1 

Don’t Care 

Normal Write 


WM1 data: 0: Write Disable 
1: Write Enable 
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RAS Only Refresh Cycle 



CAS before RAS Refresh Cycle 

>RC 
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Load Color Register Cycle 







V|H— " 

W BA/VE v |”_> 


V|H 

DT/OE w„ 


V| H — r 

p ~l 

W1/I01- 

W4/I04 

L_ vih -* 

VlL -L 



Read Color Register Cycle 


CAS " ,H - 
V|L- 


A0~A8 " ,H - 
VlL- 


ViH- 

dt/oe VlL _ 


V|H- 

WB/WE V| L - 


DSF V|H_v 
V| L - 


W1/I01- V OH- 
W4/I04 Vol-' 



pH 
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WM1 DATA 

Cycle 

0 

Flash Write Disable 

1 

Flash Write Enable 
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Block Write Cycle 



mu 


: “H” OR “L” 


*1 WB/WE 

*2 W1/I01-W4/I04 

Cycle 

0 

WM1 data 

Masked Block Write 

1 

Don’t Care 

Block Write (Non Mask) 


WM1 data: 0: Write Disable 
1: Write Enable 


*3) Column Select 

W1/I01 — Column 0 (A 1C = 0, A oc = 0)^1 
W2/I02 — Column 1 (A 1C = 0, A oc = 1) l 
W3/I03 — Column 2 (A 1C =1, A oc = 0) f 
W4/I04 — Column 3 (A 1C = 1 , A oc = 1 ) J 


Wn/IOn 

= 0 : Disable 
= 1 : Enable 
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Page Mode Block Write Cycle 


RAS 


CAS 


A0~A8 


VlH- 

VlL- 


% 


tCRP 


V|H- 

V| L - 


tASR 
V|H-' 

V|L ■ 


*THS 


- tRASP - 


• *AR- 


- tCSH- 

- tRCD- 


+ tRAD 
tRAH 

<-Ht A sd 


ROW 

ADD. 


V| h-7 


DT/OE 


WB/WE 


VlL- 


tWSR- 

vih-; 


VlL- 
tFSR 


3C 


]$I 


rad 


tTHH 


a 2C~ 

-dac. 




tpc- 


tCAS- 


►U tpc H N-^RSH— ► 

H , tCP , tCP tCPN 

tCAS ^CAS \ 


-tCAH 


JASC- 


mzz& 


tCAH 


a 2C~ 

4&L 


tRAL - 
tCAH 


-ASC + 'CAH 

'mhmzzzzzzm 


w/////////;///////////////////^7 


tRWH 


DSF 


VlH 

VlL 


m 


JMS- 


wi/ioi~ V|H “VTSfl 

W4/I04 vn -/ / A- 


W///////////////////////////////777? 


•* tFHR 

'RFH, , FSC 




tDHR 

ft” I t DS 


-»<CFH 




tDH 


tDS- 


tCFH 




\ tDH 


tDS - 


tCFH 




tDH 


isrnm7)rnm7firnm7m 


*1 WB/WE 

*2 W1/I01-W4/I04 

Cycle 

0 

WM1 data 

Masked Block Write 

1 

Don’t Care 

Block Write (Non Mask) 


WM1 data: 0: Write Disable 
1 : Write Enable 


wm 


: “H” OR “L’ 


*3) Column Select 

W1/I01 — Column 0 (A 1C = 0, A oc = 0) ^ 
W2/I02 — Column 1 (A 1C = 0,A 0C = 1) l 
W3/I03 — Column 2 (A 1C = 1, A oc = 0) f 
W4/I04 — Column 3 (A 1C = 1 , A oc = 1) J 


Wn/IOn 

= 0 : Disable 
= 1 : Enable 
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Read Transfer Cycle (Previous Transfer is Write Transfer Cycle) 



Note: SE = Vil 



MOSE L- VITELIC 

V52C4258 

Real Time Read Transfer Cycle 



ROW ADDRESS 


SAM START ADDRESS 



jtyVSR 

A0-A8 : 

*RWH | ^ 

TAP 

WB/WE 1 

1 <7777777777 


W1/I01- V ° H ~ 
W4/I04 Vql- 


I tscc 1 

tsc . , tSCP , 


. tTSL tTSD 


r— ,N v, - 
| V|L- 


L °C:: 


VALID J QT VALID W VALID W VALID VT VALID 

DATA-OUT DATA-OUT A DATA-OUT A DATA-OUT JpL DATA-OUT 


- Previous Row Data - 


- New Row Data 
TAP MSB (A8) 


Note: SE = V|[_ 


: “H” OR “L 
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Pseudo Write Transfer Cycle 
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DT/OE 7 


, 'ASR > 4 tRAH t | -► lASC|-« - U-tCAH 

ROW ADDRESS KTTytfsAM START ADDRE! 


. *WSR J LjRWH 


. tTLS J L tJLH 


. 'FSR J L t RFH 


W1/I01- V|H 
W4/I04 V|i_ 


SAM START ADDRESS 

■ t 3 

A0-A8 : TAP 


| tSRD 

r — *1 ^CC 1 

. tSCP tsc . . tSCP , 


Inhibit Rising Transient 


tSDS tSDH 


Previous ◄ 
Row Data 



h 

tRQD ► 









i 

L 

TAP MSB (A8) 



WM1 data: 0: Transfer Disable 
1: Transfer Enable 


► New Row Data 


: “H" OR “L" 
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Split Write Transfer Cycle 


Ms " IH ~ 

V|L- 


CAS " IH - 


*ASR ^RAH 

r ROW 
r ADDRESS 

,tWSR tRWH, 


SAM START 
ADDRESS (n) 
A0~A7:TAP 


DSF l m 7 
VlL — 


tTLS tJLH 


W1/I01- V IH- 
W4/I04 V| L -„ 


511 n n + 1 n + 2 

(255) (n + 256) (n + 257) (n+258) 


255 n + 256 

1(511) (n) 


111 1 t 1 

SI01- v IH- - 5iA/ n y ~ V" ~ V 

SI04 V|| - (2S5)A (n + 256) A (n + 257) A (n+258) A 


Note: SE = V||_ 



7 Lower SAM 0 ~ 255 

Upper SAM 256 ~ 51 1 


WM1 DATA: 0: Transfer Disable 
1: Transfer Enable 


: “H” OR “L” 
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Serial Read Cycle (SE = V IL ) 
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Pin Functions 

Address Inputs: A0-A8 

The 1 8 address bits required to decode 4 bits of the 
1,048,576 cell locations within the dynamic RAM 
memory array of the V52C4258 are multiplexed onto 
9 address input pins (A 0 -A 8 ). Nine row address bits 
are lat ched on the falling edge of the row address 
strobe (RAS) and the following nine column address 
bits are latched on th e falling edge of the column 
address strobe (CAS). 

Row Address Strobe: RAS 

A random access cycle or a data t ransfer cycle 
begins at the falling edge of RAS. RAS is the control 
input t hat l atches the row address bits and the states of 
CAS, DT/OE, WB/WE, SE and DSF to invoke the 
various random access an d data transfer operating 
modes shown in Table 2. RAS has minimum and 
maximum pulse widths and a minimum precharge 
requirement which mustbe maintained for properdevice 
operation and data integ rity. T he RAM port is placed in 
standby mode when the RAS control is held “high”. 

C olum n Address Strobe: CAS 

CAS is the control input that latches the column 
address bits and the state of the special fun ction 
input DSF. DSF is used in conjunction with the RAS 
control to select either read/write operations or the 
special block write feature on the RAM port wh en the 
DSF input is held “low” at the falling edge of RAS. 
Refe r to the operation truth table shown in Table 1 . 
CAS has minimum and maximum pulse widths and 
a minimum precharge requirement which must be 
maintain ed fo r proper device operation and data 
integrity. CAS also acts as an output enable for the 
output buffers on the RAM port. 

Data T ransfer /Output Enable: DT/OE 

The DT/OE input is a multifunc tion p in. When 
DT/OE is “high” at the falling e dge of R AS, RAM port 
operations are performed and DT/OE i s used as an 
output enable c ontrol. When the DT/OE is “low” at the 
falling edge of RAS, a data transfer operation is 
started between the RAM port and the SAM port. 

Write Per Bit/W rite Enable: WB/WE 

The WB/WE input is also a multifuncti on pin . When 

WB/WE is “high” at the falling edge of RAS, during 
RAM port operations, it is used to write data into the 
memory array in the s ame manner as a standard 
DRA M. When WB/WE is “low” at the falling edge of 
RAS, during RAM port operat ions , the write-per-bit 
function is enabled. The WB/WE input also 


determines the direction of data transfer between the 
RAM arr ay and th e serial register (SAM). 

When WB/WE is “high” at the falling edge of RAS, 
the data is transfe rred from RAM to SAM (read 
trans fer). When WBA/VE is “low” at the falling edge of 
RAS, the data is transferred from SAM to RAM 
(masked write transfer). 

Write Mask Data/Data Input and Output: 
W 1 /I0 1 ~W 4 /I0 4 

When the write-per-bit function is enabled, the 
mask data on the W/IOj pins is latched in to the write 
mask register (WM1 ) at the falling edge of RAS. Data 
is written into the DRAM on data lines where the 
write-mask data is a logic “1”. Writing is inhibited on 
data lines where the write-mask data is a logic “0”. 
The write-mask data is valid for only one cycle. Data 
is written into the RAM port during a write or read- 
mod ify-write cycle. Th e inpu t d ata i s lat ched at the 
falling edge of either CAS or WB/WE, whichever 
occurs late. During an early-write cycle, the outputs 
are in the high-impedance state. Data is read out of 
the RAM port during a read or read-modify-write 
cycle. The output data becomes valid o n the Wj/IQ j 
pins aft er the specified access times from RAS, CAS, 
DT/OE and column add ress are satisfied and will 
remain valid as long as CAS and DT/OE are kept 
“low”. The outputs will return to the high- im pedance 
state at the rising edge of either CAS or DT/OE, 
whichever occurs first. 

Serial Clock: SC 

All operations of the SAM port are synchronized 
with the serial clock SC. Data is shifted in or out of the 
SAM registers at the rising edge of SC. In a serial 
read, the output data becomes valid on the SIO pins 
after the maximum specified serial access time t SCA 
from the rising edge of SC. The serial clock SC also 
increments the 9-bits serial pointer (8-bits in split 
register mode) which is used to select the SAM 
address. The pointer address is incremented in a 
wrap-around mode to select sequential locations 
after the starting location which is determined by the 
column address in the normal transfer cycle. When 
the pointer reaches the most significant address 
location (decimal 511), the next SC clock will place it 
at the least significant address location (decimal 0). 
The serial clock SC must be held at a constant V|h or 
V )L level during read/pseudo write/write transfer 
operations and should not be clocked while the SAM 
port is in the standby mode, to prevent the SAM 
pointer from being incremented. 
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Serial Enable: SE 

The SE input is used to enable serial access 
operation. In a serial read cycle, SE isjjsed as an 
output control. In a serial write cycle, SE is used as 
a write enable control. When SE is “high”, serial 
access is disabled, however, the serial address 
pointer location is stijl incremented when SC is 
clocked even when SE is “high”. 

Special Function Control: DSF 

The DSF input is latched at the falling edge of RAS 
and CAS and allows for the selection of various 
random port and data transfer operating modes. In 
addition to the conventional multiport DRAM, the 
special features, consisting of flash write, block wr ite, 
load/read color register and split read/write transfer 
can be invoked. 


Special Function Output: QSF 

QSF is an output signal which, during split register 
mode, indicates which half of the split SAM is being 
accessed. QSF “low” indicates that the lower split 
SAM (Bit 0-255) is being accessed, and QSF “high” 
indicates that the upper split SAM (Bit 256-511) is 
being accessed. QSF is monitored so that after it 
toggles and after allowing for a delay of t STS , split 
read/write transfer operation can be performed on 
the non-active split SAM. 

Serial Input/Output: SI01-SI04 

Serial input and output share common I/O pins. 
Serial input or output mode is determined by the most 
recent read, write or pseudo write transfer cycle. 
When a read transfer cycle is performed, the SAM 
port is in the output mode. When a write or pseudo 
write transfer cycle is performed, the SAM port is 
switched from output mode to input mode. During the 
subsequent write transfer cycle, the SAM remains in 
the input mode. 


3 


Operation Mode 

The RAM port and data transfer operat ing o f the 
V52C42 58 a re determined by the state of CAS, DT[ 
OE, WB/WE, SE and DSF at the falling edge o f RAS 
and by the state of DSF at the falling edge of CAS. 


Table 1 and Table 2 show the operation truth table 
and the functional truth table for a listing of all 
available RAM port and transfer operations, 
respectively. 


Table 1. Operation Truth Table 


CAS Falling Edge ^ 

RAS Failing Edge \ 

1^. 

vsr 

0 

0 

1 

1 

J)S^ 

0 

1 

0 i 

1 

0 

. 

. 

. 

CAS-before-RAS Refresh 



1 

0 

0 

0 

Masked Write Transfer 

Split Write Transfer 

With Mask 

Masked Write Transfer 

Split Write Transfer with 

Mask 

1 

0 

0 

1 

Pseudo Write Transfer 

Pseudo Write Transfer 

1 

0 

1 

. 

Read Transfer 

Split Read Transfer 

Read Transfer 

Split Read Transfer 

1 

1 

0 

. 

Read/Write per Bit 

Masked Flash Write 

Masked Block Write 

Masked Flash Write 

1 

1 

1 

• 

Read/Write 

Load/Read Color 

Block Write 

Load/Read Color 
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Table 2. Functional Truth Table 


Function 

RAS^ 

CAS^ 

Address 

W/IO 

Write 

Mask 

Register 

CAS 

DT/OE 

WB/WE 

DSF 

SE 

DSF 

RAS^ 

CAS^ 

RAS^ 

CAS^ 

CAS^ 

WE^ 

WM1 

Color 

CAS-before-RAS Refresh 

0 

• 

• 

• 

• 

- 

• 

- 

• 

- 

- 

- 

- 

- 

Masked Write Transfer 

1 

0 

0 

0 

0 

• 

Row 

TAP 

WM1 

• 

• 

WM1 

Load 

use 

_ 

Pseudo Write Transfer 

1 

0 

0 

0 

1 

• 

Row 

TAP 

• 

• 

• 

- 

- 

- 

Split Write Transfer 

1 

0 

0 

1 

• 

• 

Row 

TAP 

WM1 

- 

• 

WM1 

Load 

use 

- 

Read Transfer 

1 

0 

1 

0 

• 

• 

Row 

TAP 

• 

# 

• 

- 

- 

- 

Split Read Transfer 

1 

0 

1 

1 

# 

• 

Row 

TAP 

• 

• 

• 

- 

- 

- 

Write per Bit 

1 

1 

0 

0 

# 

0 

Row 

Column 

1 

WM1 

- 

DIN 

WM1 

Load 

use 

- 

Masked Block Write 

1 

1 

0 

0 

• 

1 

Row 

Column 

A2C-8C 

WM1 

Column 

Select 

- 

WM1 

Load 

use 

use 

Masked Flash Write 

i 

1 

0 

1 


• 

Row 

• 

WM1 

- 

• 

. .] 

WM1 

Load 

use 

use 

Read/Write 

1 

1 

1 

0 

• 

0 

Row 

Column 

• 

- 

DIN 

- 

- 

- 

Block Write 

1 

1 

1 

0 

• 

1 

Row 

Column 

A2C-8C 

• 

Column 

Select 

- 

- 

- 

use 

Load/Read Color 

1 

1 

1 

1 

• 

• 

Row 

• 

• 

- 

Color 

- 

- 

Load/Read 


Note: • = “0” or “1”, TAP = SAM Start Address, - = not used. 


If the special function control inp ut (DS F) is in the 
“low” state at the falling edges of RAS and CAS, 
only the conventional multipo rt DR AM o perating 
features can be invoked: CAS-before-RAS refresh, 
write transfer, pseudo-write transfer, read transfer, 
write-per-bit and read/write modes. If the DSF input 


is “high” at the falling edge of RAS, special features 
such as split write transfer, split read transfer, flash 
write and load/read color register can be i nvoke d. If 
the DSF input is “low” at the f alling e dge of RAS and 
“high” at the falling edge of CAS, the block write 
special feature can be invoked. 
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RAM Port Operation 

Fast Page Mode Cycle 

Fast page mode allows data to be transferred into 
or out of multiple colum n loc ations of the same row 
by pe rform ing multiple CAS cycles during a s ingle 
active RAS cycle. During a fast page cycle, the RAS 
signal may be maintained active for a period up to 
1 00 ps. For the initial fast page mode access, the 
outp ut dat a is va lid after the specified a ccess t imes 
from RAS, CAS, column address and DT/OE. For 
all subsequent fast page mode read operations, the 
outp ut dat a is valid after the spe cified ac cess times 
from CAS, column address and DT/OE. When the 
write-per-bit function is enabl ed, t he mask data 
latched at the falling edge of RAS is maintained 
throughout the fast page mode write or read- 
modify-write cycle. 

RAS-Only Refresh 

The data in the DRAM requires periodic 
refreshing to prevent data loss. Refreshing is 
accomplished by performing a memory cycle at 
each of the 512 rows in the DRAM array within the 
specified 8ms refresh period. Although any normal 
memory cycle will perform the refresh operation, 
t his fu nction is most easily accomplished with the 
“RAS-Only” cycle. 

CAS-before-RAS Refresh 

The V52C42 58 a lso offer an internal-refresh 
function. When CAS is he ld “low” for a specified 
period (t C sR) before RAS goes “low”, an internal 
refresh address counter and on-chip refresh control 
clock generators are enabled and an internal 
refresh operation takes place. When the refresh 
operation is completed, the internal refresh address 
counter is a utom atically incre mented in preparation 
for th e next CAS- before-RAS cycl e. Fo r successive 
CAS-before-RAS refres h cycles, CAS can remain 
“low” while cycling RAS. 


Hidden Refresh 

A hidden refresh is a CA S-before-RAS refresh 
performed by holding CAS “low” from a previous 
read cycle. This allows for the output data from the 
previous memory cycle to remain valid while 
performing a refresh. The internal refresh address 
counter provides the add ress and the refresh is 
acco mplished by cycling RAS after the specified 
RAS-precharge period (refer to Figure 1 .) 

Write-Per-Bit Function 

The write-per-bit function selectively controls the 
internal write-enable circuits of the RAM port. When 
WB/WE is held “low” at the falling edge of RAS, 
during a random access operation, the write-mask 
is enabled. At the same time, the mask data on the 
W/IOj pins is latched into the write-mask register 
(WM1). When a “0” is sensed on any of the W/IOj 
pins, their corresponding write circuits are disabled 
and new data will not be written. When an “1” is 
sensed on any of the Wj/IOj pins, their 
corresponding write circuits will remain enabled so 
that new data is written. The truth table of the write- 
per-bit function is shown in Table 3. 


At the falling edge of RAS 


CAS 

DT/OE 

WB/WE 

Wi/IOi 
(i = 1-4) 

Function 

H 

H 

H 

• 

Write Enable 

H 

H 

L | 

1 

Write Enable 

0 

Write Mask 


Table 3. Truth Table for Write-Per-Bit Function 



RAS 


- Memory Cycle 


Refresh Cycle ■ 


Refresh Cycle 


CAS 


\ 


/ 


W1/I01- 

W4/I04 


Valid Data Output 


Figure 1. Hidden Refresh Cycle 
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An example of the write-per-bit function illustrating 
its application to displays is shown in Figures 2 and 3. 

RAS | / 

CAS fn i / 

A 0 ~A 8 column 

DT/OE j 

dsf ^ j /zmzzz 

wb/we ex ; /zzzzzzzm 

w^io, mis&zzzzzkzzzzzzzm 

W2/I0 2 

W3/103 

WVIO4 %^Wri lfi W\ V Write /^///^ 

| Write 

Lw/IOi = L : Write Mask 
W/IO| = H : Write 

Figure 2. Write-per-bit timing cycle 


Load Color Register/Read Color Register 

The V52C4258 is provided with an on-chip 4-bits 
register (color register) for use during the flash write 
or block write operation. Each bit of the color 
register corresponds to one of the DRAM I/O 
blocks. The l oad colo r registe r cycle is initiated by 
holding CAS, WB/WE, DT/OE and DSF “high” at the 
falling edge of RAS. The data presented on the W/ 
IOj lines is subsequently latche d into t he colo r 
register at the falling edge of either CAS or WB/WE, 
whichever occurs late. The data stored in the color 
register can be read out by performing a read color 
regis t er cycle . Th i s c ycle is activated by holding 
CAS, WB/WE, DT/OE and D SF “high” at the falling 
edge of RAS a nd by holding WB/WE “high” at the 
falling edge of CAS and throughout the remainder 
of the cycle. The data in the color register becomes 
valid on the Wj/I Oj lin es after the specified access 
times from RAS and DT/OE are satisfied. During 
the load/read color register cycle, valid A 0 -A 8 row 
addresses are not required, but the memory cells 
on th e row address latched at the falling edge of 
RAS are refreshed. 


CRT Display 



Figure 3. Corresponding bit-map 


Flash Write 

Flash write is a spec ial RAM port write operation, 
which in a single RAS cycle allows for the data in 
the color register to be written into all the memory 
locations of a selected row. Each bit of the color 
register corresponds to one of the DRAM I/O blocks 
and the flash write operation can be selectively 
controlled on an I/O basis in the same manner as 
the write-per-bit operation. 

A fla sh w rite cycle is performed by holding CAS 
“high”, WBM/E “low” and DSF “high” at the falling 
edge of RAS. The mask data must als o be p rovided 
on the W/IOj lines at the falling edge of RAS in order 
to enable the flash write operation for selected I/O 
blocks (refer to Figures 4 and 5). 

Flash write is most effective for fast plane clear 
operations in frame buffer applications. Selected 
planes can be cleared by performing 512 flash write 
cycles and by specifying a different row address 
location during each flash write cycle (refer to 
Figure 6). Assuming a cycle time of 180ns, a plane 
clear operation can be completed in less than 
92.2ps. 
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a o~ a 8 ^c ± yzzzzzzzzzzzzzzzzzz 


WB/WE ^ 
dsf y/4 

Wi/ioi vt^yz^ ^ zz^ mz . 

WM1 =L: Write Mask 
WM1 = H : Write 

Figure 4. Flash Write Timing 


Selected - 
Row 


Color 

Register- + \\ 


V/ /////A 


□ 


□ 


□ 


Write Enable Write Disable 


Figure 5. Flash Write 


vzzzzz\ 


vzzzzzzm n 


Frame ^ ^ 
Buffer 


• Clear 


Figure 6. Plane clear application example 
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Block Write 

Block write is also a sp ecial RAM port write 
operation which, in a single RAS cycle, allows for 
the data in the color register to be written into 4 
consecutive column address locations starting from 
a selected column address in a selected row. The 
block write operation can be selectively controlled 
on an I/O basis and a column mask capability is 
also available. 

A block w rite cycle is performed by holding CAS 
an d DT/ OE “high” and DSF “low” at the falling edge 
of RAS and by holding DSF “high” a t the falling 
edge of CAS. The s tate of the WB/WE input at the 
falling edge of RAS determine s wh ether or not the 
I/O data mask is enabled (WB/WE must be “low” to 
enable the I/O data mask or “high” to disable it). At 


the falling edge of RAS, a valid row address and I/O 
mask data are also specified. At the falling edge of 
CAS, the starting column address location and 
column mask data must be provided. During a block 
write cycle, the 2 least significant column address 
locations (AOC and A1C) are internally controlled 
and only the seven most significant column 
address es (A 2C-A8C) are latched at the falling 
edge of CAS. (Refer to Figure 7.) 

An example of the block write function is shown in 
Figure 8 with a data mask on WI/IOI , W4/I04 and 
column 2. Block write is most effective for window 
clear and fill operations in frame buffer applications, 
as shown on Figure 9. 
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RAS 

CAS 




A 0 ~A 8 A2C-A 8C.)g^W///// ^ 

AfT\ : 


wb/we 

t^L i 

DT/OE 

DSF 

!h 

l / / : \ 

/ 


Wi/IOi column Select ^777777777777777Z7Z 

r 

H : No Mask 


\ 


L : Mask Enable / 


W^IOi : Column 0 
W 2 /I 0 2 : Column 1 
W3/IO3 : Column 2 
W4/IO4 : Column 3 


H : Write 
L : Write Mask 


Figure 7. Block Write Timing 



Mask Data 

Column 

Select 

Color 

Register Data 

W^IOi 

0 

1 

0 

w 2 /10 2 

1 

1 

0 

W3/103 

1 

0 

1 

W4/104 

0 

1 

1 




Figure 8. Example for Block Write 




Figure 9. Example of Block Write Application 
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Fast Page Mode Block Write Cycle 

Fast page mode block write can be used to 
perform high speed clear and fill operaitons. The 
cycle is initiated b y hold ing the DSF signal “low” at 
the falling edge of RAS and a fast page mode block 
write is performed during each subsequent CAS 


cy cle w ith DSF held “high” at the falling edge 
of CAS. 

If t he DSF signal is “low” at the falling edge of 
CAS, a normal fast page mode read/write operation 
will occur. Therefore, a combination of block 
write and read/write operations can be performed 


RAS 

CAS 


~\ 



DSF xLnHi_jHi_rHi 

L 

v yv 

Block Write Cycle Read/Write Cycle 


_-A ,, J 

V 

Block Write Cycle 


Figure 10. Fast Page Mode Block Write Cycle 



during a fast page mode block write cycle (refer to 
Figure 10). 

SAM Port Operation 

The V52C4258 is provided with a 51 2 words by 4 
bits serial access memory (SAM) which can be 
operated in the single register mode or in the split 
register mode. 

Single Register Mode 

When operating in the single register mode, high 
speed serial read or write operations can be 
performed through the SAM port independent of the 
RAM port operations, except during read/write/ 
pseudo-write transfer cycles. The preceding 
transfer operation determines the direction of data 
flow through the SAM port. If the preceding transfer 


operation is a read transfer, the SAM port is in the 
output mode. If the preceding transfer operation is a 
write or pseudo write transfer, the SAM port is in the 
input mode. The pseudo write transfer operation 
only switches the SAM port from output mode to 
input mode; data is not transferred from SAM to 
RAM. 

Serial data can be read out of the SAM port after 
a read transfer (RAM -> SAM) has been performed. 
The data is shifted out of the SAM port starting at 
any of the 512 bits locations. The TAP location 
corresponds to the c olumn address selected at the 
falling edge of CAS during the read transfer cycle. 
The SAM registers are configured as circular data 
registers. The data is shifted out sequentially 
starting from the selected tap location to the most 


Start address : Tap location 


509 510 511 
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significant bit, and then wraps around to the least 
significant bit, as illustrated below. 

Subsequent real-time read transfer may be 
performed on-the-fly as many times as desired, 
within the refresh constraints of the DRAM array. 
Simultaneous serial read operation can be 
performed with some timing restrictions. A pseudo 
write transfer cycle is performed to change the SAM 


port from output mode to input mode, in order to 
write data into the serial registers through the SAM 
port. A write transfer cycle must be used 
subsequently to load the SAM data into the RAM 
ro w sele cted by the row address at the falling edge 
of RAS. The starting location in the SAM registers 
for the next serial write is sel ected by the column 
address at the falling edge of CAS. The truth table 
for single register mode SAM operation is shown in 


SAM Port Operation 

DT/OE at the 

falling edge of RAS 

SC 

SE 

Function 

Preceded by a 

Serial Output Mode 

H 

_TL 

L 

Enable Serial Read 

Read Transfer 

H 

Disable Serial Read 

Serial Input Mode 

H 

_n_ 

L 

Enable Serial Write 

Write Transfer 

H 

Disable Serial Write 

Serial Input Mode 

H 

_n_ 

L 

Enable Serial Write 

Pseudo Write Transfer 

H 

Disable Serial Write 


Table 4. Truth Table for SAM Port Operation 


Table 4. 


Split Register Mode 

In split register mode, data can be shifted into or 
out of one half of the SAM while a split read or split 
write transfer is being performed on the other half of 
the SAM. A normal (non-split) read/write/pseudo 
write transfer operation must precede any split 
read/write transfer operation. The non-split read, 
write and pseudo write transfers will set the SAM 
port into output mode or input mode. The split read 
and write transfers will not change the SAM port 
mode set by the preceding normal transfer 

Tap location 


* 

012 255 


operation. RAM port operation may be performed 
independently except during split transfers. In the 
split register mode, serial data can be shifted in or 
out of one of the split SAM registers starting from 
any of the 256 tap locations, excluding the last 
address of each split SAM. Data is shifted in or out 
sequentially starting from the selected tap location 
to the most significant bit (255 or 511) of the first 
split SAM. Then the SAM pointer moves to the tap 
location selected for the second split SAM, to shift 
data in or out sequentially starting from this tap 
location to the most significant bit (51 1 or 255), and 
finally wraps around to the least significant bit, as 
Tap location 



□ 

□ 

□ 


□ 

rr 



p 

p 

p 

L, 


Li 

±~] 


rj 

rj 

n 

h 


256 

511 
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illustrated below. 

Refresh 

The SAM data registers are static flip-flop, 
therefore a refresh is not required. 

Data Transfer Operation 
The V52C4258 features two types of internal 
bidirectional data transfer capability between RAM 


and the SAM, as shown in Figure 11. During a 
normal transfer, 51 2 words by 4 bits of data can be 
loaded from RAM to SAM (Read Transfer) or from 
SAM to RAM (Write Transfer). During a split 
transfer, 256 words by 4 bits of data can be loaded 
from the lower/upper half of the RAM into the lower/ 
upper half of the SAM (Split Read Transfer) or from 
the lower/upper half of the SAM into the lower/ 
upper half of the RAM (Split Write Transfer). The 
normal transfer and split transfer modes are 


512 columns 

A 



256 columns 256 columns 

A A , 



a. Normal (Non-split) Transfer 


b. Split Transfer 


Figure 11. Transfer Operation 


controlled by the DSF special function input signal. 

As shown in Table 5, the V52C4258 supports five 
types of transfer operations: read transfer, split read 
transfer, write transfer, split write transfer, and 
pseudo write transfer. Data transfer operations 
betwee n RAM and SAM are invoked by h oldin g the 
DT/OE signal “low” at the falling edge of RAS. The 
type of d ata transfer ope ration is determined by the 
state of CAS, WB/WE, SE and DSF which are 
latched at the falling edge of RAS. During normal 
data transfer operations, the SAM port is switched 
from input to output mode (Read Transfer) or output 
to input mode (Write Transfer/Pseudo Write 


Transfer), whereas it remains unchanged during 
split transfer operations (Split Read or Split Write 
Transfer). During a data transfer cycle, the row 
address A 0 -A 8 selects one of the 512 rows of the 
memory array to or from which data will be 
transferred, and the column address A 0 -A 8 selects 
one of the tap locations in the serial register. The 
selected tap location is the start position in the SAM 
port from which the first serial data will be read out 
during the subsequent serial read cycle or the start 
position in the SAM port into which the first serial 
data will be written during the subsequent serial 
write cycle. During split data transfer cycles, the 
most significant column address (A8C) is controlled 
internally to determine which half of the serial 
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At the falling edge of RAS 





CAS 

DT/OE 

WB/WE 

SE 

DSF 

Transfer Mode 

Transfer Direction 

Transfer Bit 

SAM Port Mode 

H 

L 

H 

• 

L 

Read Transfer 

RAM -» SAM 

512x4 

Input Output 

H 

L 

L 

L 

L 

Write Transfer 

SAM -4 RAM 

512x4 

Output -> Input 

H 

L 

L 

H 

L 

Pseudo Write Transfer 

— 

— 

Output -» Input 

H 

L 

H 

• 

H 

Split Read Transfer 

RAM -> SAM 

256x4 

Not changed 

H 

L 

L 

• 

H 

Split Write T ransfer 

SAM -> RAM 

256x4 

Not changed 


Note: • = “H”or“L” 


Table 5. Transfer Modes 


register will be accessed. 

Read Transfer Cycle 

A read transfer cycle consists of loading a 
selected row of data from the RAM array into the 
SAM registe r. A rea d trans fer is inv oked by holding 
CAS “high”, DT/OE “low”, WB/WE “high” and DSF 
“low” at the falling edge of R AS. Th e row address 
selected at the falling edge of RAS determines the 
RAM row to be transferred into the SAM. The 
transfe r cycle is completed at the rising edge of 
DT/OE. When the transfer is completed, the SAM 
port is set into the output mode. In a read/real time 
read transfer cycle, the transfer of a new row of data 


is completed at the rising edge of DT/OE and this 
data becomes valid on the SIO lines after the 
specified access time (t SCA ) from the rising edge of 
the subsequent serial clock (SC) cycle. The start 
address of the serial pointer of the SAM is 
determined by the c olumn address selected at the 
falling edge of CAS. 

Figure 1 2 shows the operation block diagram for 
the read transfer operation. 

In a read transfer cycle (which is preceded by a 
write transfer cycle), the SC clock must be held at a 
constant V, L or V IH , after the SC high time has been 
satisfied. A rising edge of the SC clock must not 
occur until after the specified delay (t TSD ) from the 
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rising edge of DT/OE, as shown in Figure 1 3. timing restrictions. 


In a real time read transfer cycle (which is 
preceded by another read transfer cycle), the 
previou s row data appears on the SIO lines until the 
DT/OE signal goes “high” and the serial access 
time fecA) f° r the following serial clock is satisfied. 
This feature allows for the first bit of the new row of 
data to appear on the serial output as soon as the 
last bit of the previous row has been strobed without 
any timing loss. To make this co ntinuous data flow 
possible, the risi ng edge o f DT/OE must be 
synchronized with RAS, CAS and the subsequent 
rising edge of SC (tpyj-i, tQjj-j, and tjsi_/tTSD must be 
satisfied), as shown in Figure 14. 

The timing restrictions t TS i_/tTSD are 5ns min/15ns 
min. The split read transfer mode eliminates these 


Write Transfer Cycle 

A write transfer cycle consists of loading the 
contents of the SAM register into a selected row of 
the RAM array. If the SAM data to be transferred 
must first be loaded through the SAM port, a 
pseudo write transfer operation must precede the 
write transfer cycles. However, if the SAM port data 
to be transferred into the RAM was previously 
loaded into the SAM via a read transfer, the SAM to 
RAM transfer can be executed simply by 
performing a write tr ansfe r directl y. A wr ite transfer 
isjnvoked beholding CAS “high”, DT/OE “low”, WB/ 
WE “low” , SE “low” and DSF “low” at the falling 
edge of RAS. This write transfer is selectively 
controlled per RAM I/O block by setting the mask 
data on the W/IOj lines at the falling edge of RAS 
(same as in the write-per-bit operation). Figures 15 



Previous Row Data 


New Row Data 


Figure 14. Real Time Read Transfer 
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Figure 15. Write Transfer Timing 



Figure 16. Block Diagram for Write Transfer Operation 


for write transfer operations, respectively. 

Th e row address selected at the falling edge of 
RAS determines the RAM row address into which 
the data will be transferred. The c olumn address 
selected at the falling edge of CAS determines the 
start address of the serial pointer of the SAM. After 
the write transfer is completed, the SIO lines are set 


in the input mode so that serial data synchronized 
with the SC clock can be loaded. 

When consecutive write transfer operations are 
performed, new data must not be written into the 
serial register until the RAS cycle of the preceding 
write transfer is completed. Consequently, the SC 
clo ck mu st be held at a constant V (L or V| H during 
the RAS cycle. A rising edge of the SC clock is only 
allowed after the specified delay (t SRD ) from the 
rising edge of RAS, at which time a new row of data 
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can be written in the serial register. 


state of SE at the falling edge of RAS. 


Pseudo Write Transfer Cycle 

A pseudo write transfer cycle must be performed 
before loading data into the serial register after a 
read transfer operation has been executed. The 
only purpose of a pseudo write transfer is to change 
the SAM port mode from output mode to input mode 
(a data transfer from SAM to RAM does not occur). 
After the serial register is loaded with new data, a 
write transfer cycle must be performed to transfer 
the data from SAM to RAM . A ps eudo wr ite transfer 
isjnvoked by holding CAS “high”, DT/OE “low”, WB/ 
WE “lo w”, S E “high” and DSF “low” at the falling 
edge of RAS. The timing conditions are the same as 
the one for the write transfer cycle except for the 


256 columns 256 columns 

( 

512 
rows 

V 


Active Non-Active 



Split Data Transfer and QSF 

The V52C4258 features a bidirectional split data 
transfer capability between the RAM and the SAM. 
During split data transfer operation, the serial 
register is split into two halves which can be 
controlled independently. Split read or split write 
transfer operations can be performed to or from one 
half of the serial register while serial data can be 
shifted into or out of the other half of the serial 
register, as shown in Figure 17. The most 
significant column address location (A8C) is 
controlled internally to determine which half of the 
serial register will be accessed. QSF is an output 
which indicates which half of the serial register is in 
an active state. QSF changes state when the last 
SC clock is applied to active split SAM, as shown in 


Active SAM 

QSF Level 

lower SAM 

“Low” 

upper SAM 

“High” 


Figure 17. Split Register Mode 



Figure 18. QSF Output State During Split Register Mode 


Figure 1 8. 

Split Read Transfer Cycle 

A split read transfer consists of loading 256 words 
by 4 bits of data from a selected row of the split 
RAM array into the corresponding non-active split 
SAM register. 

Serial data can be shifted out of the other half of 
the split SAM register simultaneously. The block 
diagram and timing diagram for split read transfer 


mode are shown in Figures 1 9 and 20, respectively. 
During split read transfer operation, the RAM port 
input clocks do not have to be synchronized with the 
serial clock SC, thus eliminating timing restrictions 
as in the case of on-the-fly read transfers. A split 
read transfer can be performed after a delay of t S js 
from the change of state of the QSF output is 
satisfied. 

A normal (non-split) read transfer operation must 
precede split read transfer cycles as shown in the 
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256x4 


SIO 

Figure 19. Block Diagram for Split Read Transfer 




wb/we 7Z2ZZZ27 f 


DT/OE 
DSF 
QSF 

Figure 20. Timing Diagram for Split Read Transfer 
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Split Write Transfer Cycle 

A split write transfer cycle consists of loading 256 
words by 4 bits of data from the non-active split 
SAM register into a selected row of the 
corresponding split RAM array. 

Serial data can be shifted into the other half of the 
split SAM register simultaneously. The block 
diagram and timing diagram for split write transfer 
mode are shown in Figures 22 and 23, respectively. 
During split write transfer operation, the RAM port 
input clocks do not have to be synchronized with the 
serial clock SC, thus allowing for real time transfer. 
A split write transfer can be performed after a delay 
of t STS from the change of state of the QSF output is 
satisfied. 

A pseudo write transfer operation must precede 
split transfer cycles as shown in Figure 24. The 
purpose of the pseudo write transfer operation is to 


switch the SAM port from output mode to input 
mode and to set the initial tap location prior to split 
write transfer operations. 



t 


sio 

Figure 22. Block Diagram for Split Write Transfer 





Figure 24. Example of Consecutive Write Transfer Operations 
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Vdd 


Pause 


(200ms) 


Dummy 

Cycle 


Read 
T ransfer 


Split Read Split Read Pseudo Write 

T ransfer T ransfer T ransfer 

, * . , ~ 



Figure 25. Example of Split SAM Register Operation Sequence 


Split-Register Operation Sequence - Example 

Split read/write transfers must be preceded by a 
normal (non-split) transfer, such as a read, write or 
pseudo write transfer. Figure 25 illustrates an 
example of split register operation sequence after 
device power-u p and initialization. After power-up, 
a minimum of 8 RAS and 8 SC clock cycles must be 
performed to properly initialize the device. A read 
transfer is then performed a nd the column address 
latched at the falling edge of CAS sets the SAM tap 
pointer location, which up to that point was in an 
undefined location. Subsequently, the pointer 


address is incremented by cycling the serial clock 
SC from the starting location to the last location in 
the register (address 51 1 ), and wraps around to the 
tap location set by the split read transfer performed 
for the lower SAM while the upper SAM is being 
accessed. The SAM address is incremented as 
long as SC is clocked. The following split read 
transfer sets a new tap location in the upper split 
SAM register (address 256 in this example), and 
the pointer is incremented from this location by 
cycling the SC clock. 
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example in Figure 21 . 

The next operation is a pseudo write transfer 
which switches the SAM port from output mode to 
input mode in preparation for either write transfers 
or split write transfers . The column address latched 
at the falling edge of CAS during the pseudo write 
transfer sets the serial register tap location. Serial 
data will be written into the SAM starting from this 


location. 

Transfer Operation Without CAS 

During all transfer cycles, the CAS input clock 
must be cycled, so that the c olum n addresses are 
latched at the f alling edge of CAS, to set the SAM 
tap location. If CAS was maintained at a constant 
“high” level during a transfer cycle, the SAM pointer 
location w ould be undefined. Therefore, a transfer 
cycle with CAS held “high” is not allowed (refer to 


RAS 


\ 


/ 


CAS \ / 

Address "V7777X s^arT " 

RAS \ / 

CAS 

Address V///////M 55 


Proper 
y Transfer 
Cycle 


J 

-\ 

Not 

^ Allowed 

a 


the illustration below). 

Tap Location Selection in Split Transfer 
Operation 

a. In a split transfer operation, column addresses 
AOC thr ough A7C must be latched at the falling 
edge of CAS in order to set the tap location in one 


of the split SAM registers. During a split transfer, 
column address A8C is controlled internally and 
th erefo re it is ignored internally at the falling edge 
of CAS. During a split transfer, it is not allowed to 
set the last address location (A0C-A7C = FF), in 


RAS \ / 

CAS \ / 

Address 

t f 

A0R-A8R A0C-A7C (A8C is don’t care: High or Low) 
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either the lower SAM orthe upper SAM, as the tap toggles, will prevail. In the example shown below, 

location. multiple split transfers are performed into the 

b. In the case of multiple split transfers performed upper SAM (non-active) while the lower SAM 

into the same split SAM register, the tap location (active) is being accessed at the time when QSF 

specified during the last split transfer, before QSF toggles, the first SC serial clock will start shifting 

serial data starting from the Tap N address loca- 




tion. 

during split read/write transfers and highlights the 
time periods where split transfers are allowed, 
relative to SC and QSF. As indicated in Figure 26, a 
split read/write transfer is not allowed during the 
period of tgTH + Vrs- 


Last First Last First Last First 

Clock Clock Clock Clock Clock Clock 



Figure 26. Split Transfer Operation Allowable Periods 


Split Read/Write Transfer Operation Allowable 
Period 

Figure 26 illustrates the relationship between the 
serial clock SC and the special function output QSF 
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Split Transfer Cycle After Normal Transfer 
Cycle 

A split transfer may be performed following a rising edge of the first clock SC is satisfied (refer to 
normal transfer (Read/Write/Pseudo-Write transfer) the illustration shown below), 
provided that a minimum delay of 30ns from the 



Normal Read Transfer Cycle After Normal Read 
Transfer Cycle 

Another read transfer may be performed SC is satisfied (refer to the illustration shown 
following the read transfer provided that a minimum below), 
delay of 30 ns from the rising edge of the first clock 


RAS 
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Normal Transfer After Split Transfer 

A normal transfer (read/write/psuedo write) may provided that a 30ns minimum delay is satisfied 

be performed following split transfer operation after the QSF signal toggles. 


qsf " y 


Qnlil T roncfor 


30ns Min. 

i 

Mnrmnl Trnnolar 

i iwwiui i^ivsiiiicfti i lanoici vpciauun nnufrou 


Power-Up 

Power must be applied to the RAS and DT/OE 
input signals to pull them “high” before or at the 
same time as the V DD supply is turned on. After 
power-up, a paus e of 200 ps econds minimum is 
required with RAS and D T/OE h eld “high”. After the 
pause, a minimum of 8 RAS and 8 SC dummy 
cycles must be performed to stabilize the internal 
circuitry, before valid read, write or transfer 
operations can b egin. During the initialization 
period, the DT/OE signal must be held “high”. If the 
internal refres h counter is used, a minimum 8 CAS- 
before-RA S init ialization cycles are required 
instead of 8 RAS cycles. 


Initial State After Power-Up 

W hen pow er is achieved with RAS, CAS, DT/OE 
and WB/WE held “high”, the internal state of the 
V52C4258 is automatically set as follows. 

However, the initial state can not be guaranteed 
for various power-up conditions and input signal 
levels. Therefore, it is recommended that the initial 
state be set after the initialization of the device is 
p erform ed (200 ps pause followed by a minimum of 
8 RAS cycles and 8 SC cycles) and before valid 
operations begin. 



State after power-up 

SAM port 

Input Mode 

QSF 

High-Impedance 

Color Register 

all “0” 

WM1 Register 

Write Enable 

TAP pointer 

Invalid 
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MOSEL-VITELIC V52C8126 

MULTIPORT VIDEO RAM WITH 
128K X 8 DRAM AND 256 X 8 SAM 


HIGH PERFORMANCE V52C8126 

70 

80 

10 

Max. RAS Access Time, (t RAC ) 

70 ns 

80 ns 

100 ns 

Max. CAS Access Time, (to AC ) 

20 ns 

25 ns 

25 ns 

Max. Column Address Access Time, (t M ) 

35 ns 

40 ns 

50 ns 

Min. Fast Page Mode Cycle Time, (t PC ) 

45 ns 

50 ns 

55 ns 

Min. Read/Write Cycle Time, (t RC ) 

140 ns 

150 ns 

180 ns 

Max. Serial Access Time, (t SCA ) 

25 ns 

25 ns 

25 ns 

Min. Serial Port Cycle Time, (tscc) 

30 ns 

30 ns 

30 ns 


Features 

■ Organization 

• RAM Port: 1 31 ,072 words x 8 bits 

• SAM Port: 256 words x 8 bits 

■ RAM Port 

• Fast Page Mode, Read-Modify-Write, 

Write -Per-Bit 

• CAS- before-RAS Refresh, Hidden Refresh, 
RAS-only Refresh 

• 512 Refresh Cycles/8 ms 

■ SAM Port 

• High Speed Serial Read/Write Capability 

• 256 Tap Locations 

• Fully Static Register 

■ RAM-SAM Bidirectional Transfer 

• Read/Write/Pseudo Write Transfer 

• Real Time Read Transfer 

■ Low Power Dissipation 

• RAM Port Operating Alone - 90 mA 

• SAM Port Operating Alone - 50 mA 
M Low Standby Current - 7 mA 

U Package 

• 40 pin 400 mil SOJ 

• 40 pin 475 mil ZIP 


Description 

The V52C8126 VRAM is equipped with a 
131,072-words by 8-bits dynamic random access 
memory (RAM) port and a 256-words by 8-bits 
static serial access memory (SAM) port. The 
V52C8126 supports three types of operations: 
random access to and from the RAM port, high 
speed serial access to and from the SAM port, and 
bidirectional transfer of data between any selected 
row in the RAM port and the SAM port. The RAM 
port and the SAM port can be accessed 
independently except when data is being 
transferred between them internally. 

The V52C8126 is fabricated in CMOS silicon 
gate process as well as advanced circuit designs to 
provide low power dissipation and wide operating 
margins. 


Device Usage Chart 


Operating 

Temperature 

Range 

Package Outline 

Access Time (ns) 

Power 

Temperature 

Mark 

K 

z 

70 

80 

100 

Std 

0°C-70°C 


• 

• 

• 

• 

• 

Blank 


V52C8126 Rev. 01 April 1992 
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Description 

Pkg. 

Pin Count 

SOJ 

K 

40 

ZIP 

Z 

40 


40 Lead Pin Configuration 


SC 

E 

1 

40 

□ 

VSS1 

SIOI 

e 

2 

39 

□ 

SI08 

SI02 

e 

3 

38 

□ 

SI07 

SI03 

e 

4 

37 

□ 

SI06 

SI04 

e 

5 

36 

□ 

SI 05 

DT/OE 

e 

6 

35 

□ 

SE 

WI/IOI 

e 

7 

34 

□ 

W8/IO8 

W2/I02 

e 

8 

33 

□ 

W7/I07 

W3/I03 

e 

9 

32 

□ 

W6/IO6 

W4/I04 

e 

10 

31 

□ 

W5/I05 

VDD1 

E 

11 

30 

□ 

VSS2 

WB/WE 

e 

12 

29 

□ 

NC 

NC 

e 

13 

28 

□ 

NC 

RAS 

e 

14 

27 

□ 

CAS 

NC 

e 

15 

26 

□ 

NC 

A8 

e 

16 

25 

□ 

A0 

A6 

e 

17 

24 

□ 

A1 

A5 

e 

18 

23 

□ 

A2 

A4 

c 

19 

22 

□ 

A3 

VDD2 

E 

20 

21 

□ 

A 7 



K 

-SOJ 



W5/I05 

E 

1 

2 

□ 

W6/IO6 

W7/I07 

e 

3 

4 

□ 

W8/IO8 

SE 

e 

5 

6 

□ 

SI05 

SI06 

e 

7 

8 

□ 

SI07 

SI08 

E 

9 

10 

□ 

VSS1 

SC 

E 

11 

12 

□ 

SIOI 

SI02 

E 

13 

14 

□ 

SI 03 

SI04 

E 

15 

16 

□ 

DT/OE 

WI/IOI 

E 

17 

18 

□ 

W2/I02 

W3/I03 

E 

19 

20 

□ 

VSS2 

W4/I04 

E 

21 

22 

□ 

VDD1 

WB/WE 

E 

23 

24 

□ 

RAS 

A8 

E 

25 

26 

□ 

A6 

VSS3 

E 

27 

28 

□ 

NC 

A5 

E 

29 

30 

□ 

A4 

NC 

E 

31 

32 

□ 

VDD2 

A7 

E 

33 

34 

□ 

A3 

A2 

E 

35 

36 

□ 

A1 

A0 

E 

37 

38 

□ 

NC 

CAS 

E 

39 

40 

□ 

NC 



Z 

-ZIP 



lance* 






; v - 1 
’ V DD 

5 V ±1 0%, V ss = 

0 V, f = 1M 


V 5 2 C 8 1 2 6 

FAMILY DEVICE 


Symbol 

Parameter 

Min. 

Max. 

Unit 

C IN 

Input Capacitance 


7 

pF 

C|N/OUT 

Input/Output 

Capacitance 


9 

PF 


T ^ T 

PKG. SPEED PWR. 

Orac) 


K (SOJ) - 
z (ZIP) - 


TEMP. 

•— BLANK (0°C to 70°C) 
BLANK (STANDARD) 

E 70 (70 ns) 

80 (80 ns) 

10 (100 ns) 


Pin Names 


Name 

Description 

A0-A8 

Address Inputs 

RAS 

Row Address Strobe 

CAS 

Column Address Strobe 

DT/OE 

Data Transfer/Output Enable 

WB/WE 

Write per Bit/Write Enable 

W1/I01 -W8/I08 

Write Mask/Data In, Out 

SC 

Serial Clock 

SE 

Serial Enable 

SI01-SI08 

Serial Input/Output 

VDD/VSS 

Power (5V)/Ground 

NC 

No Connection 


Absolute Maximum Ratings* 

Ambient Temperature 

Under Bias -10°C to +80°C 

Storage Temperature (plastic) ....-55°C to +125°C 

Voltage Relative to V ss -1 .0 to +7.0 V 

Short Circuit Out Current 50 mA 

Power Dissipation 1 W 

*Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 


*Note: Capacitance is sampled and not 1 00% tested. 


3-114 




MOSEL- VITELIC 


V52C8126 


Functional Diagram 
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DC and Operating Characteristics 

(Vdd = 5V + 1 0%, T a = 0-70°C) 


Symbol 

Parameter (RAM Port) 

SAM Port 

V52C81 26-70 

V52C8 126-80 

V52C81 26-10 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

•ddi 

Operating Current 

RAS, CAS Cycling, t RC = t RC Min. 

Standby 


90 


80 


70 

mA 

1,2 

•ddia 

Active 


125 


115 


105 

mA 

1,2 

■dD2 

Standby Current 

RAS, CAS = V 1H 

Standby 


7 


7 


7 

mA 


! DD2A 

Active 


50 


45 


40 

mA 

1,2 

•dD3 

RAS-Only Refresh Current 

RAS Cycling, CAS = V )H , t RC = t RC Min. 

Standby 


90 


80 


70 

mA 

1,2 

•dD3A 

Active 


125 


115 


105 

mA 

1,2 

•dD4 

Page Mode Current 

RAS = Vj L , CAS Cycling, t PC = t PC Min. 

Standby 


75 


70 


65 

mA 

1,2 

! DD4A 

Active 


125 


115 


105 

mA 

1,2 

*DD5 

CAS-before-RAS Refresh Current 

RAS Cycling, CAS before RAS, 

Irc = *RC Min - 

Standby 


90 


80 


70 

mA 

1,2 

IDD5A 

Active 


125 


115 


105 

mA 

1,2 

•dD6 

Data Transfer Current 

RAS, CAS Cycling, t RC = t RC Min. 

Standby 


90 


80 


70 

mA 

1,2 

•dD6A 

Active 


125 


115 


105 

mA 

1,2 

'l(L) 

Input Leakage Current 

0V < V| N < 5.5V, all other pins not under test = 0V 


-10 

10 

-10 

10 

-10 

10 

HA 


'O(L) 

Output Leakage Current 

0V < V 0 ut ^ 5.5V, Output Disable 


-10 

i° 

-10 

10 

-10 

10 

M 


V 0 H 

Output “H” Level Voltage 
•out = -2mA 


2.4 


2.4 


2.4 


V 


V 0 L 

Output “L” Level Voltage 
l 0U T = 2mA 

i 


0.4 


0.4 


0.4 

V 


V, H 

Input High Voltage 


2.4 

V D d + 1 

2.4 

V DD + 1 

2.4 

V D D + 1 

V 


VlL 

Input Low Voltage 


-1.0 

0.8 

-1.0 

0.8 

-1.0 

0.8 

V 
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AC Electrical Characteristics Notes: 3, 4, 5 


Symbol 

Parameter 

V52C81 26-70 

V52C81 26-80 

V52C8126-10 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

*RC 

Random Read or Write Cycle Time 

140 


150 


180 


ns 


*RMW 

Read-Modify-Write Cycle Time 

195 


195 


235 


ns 


tpc 

Fast Page Mode Cycle Time 

45 


50 


55 


ns 


tpRMW 

Fast Page Mode Read-Modify-Write Cycle Time 

90 


90 


100 


ns 


Wc 

Access Time from RAS 


70 


80 


100 

ns 

6, 12 

*AA 

Access Time from Column Address 


35 


40 


50 

ns 

6, 12 

tCAC 

Access Time from CAS 


20 


25 


25 

ns 

6, 13 

*CPA 

Access Time from CAS Precharge 


40 


45 


50 

ns 

6, 13 

toFF 

Output Buffer Turn-Off Delay 

0 

20 

0 

20 

0 

20 

ns 

8 

t T 

Transition Time (Rise and Fall) 

3 

35 

3 

35 

3 

35 

ns 

5 

*RP 

RAS Precharge Time 

60 


60 


70 


ns 


*RAS 

RAS Pulse Width 

70 

10K 

80 

10K 

100 

10K 

ns 


UaSP 

RAS Pulse Width (Fast Page Mode only) 

70 

100K 

80 

100K 

100 

100K 

ns 


UlSH 

RAS Hold Time 

20 

| 

25 


25 


ns 


UsH 

CAS Hold Time 

70 

| 

80 


100 


ns 


tCAS 

CAS Pulse Width 

20 

10K 

25 

10K 


10K 

ns 


Ucd 

RAS to CAS Delay Time 

20 

50 

20 

55 

20 

75 

ns 

12 

U?AD 

RAS to Column Address Delay Time 

15 

35 

15 

40 

20 

50 

ns 

12 

Wl 

Column Address to RAS Lead Time 

35 


40 


55 


ns 


UrP 

CAS to RAS Precharge Time 

10 


10 


10 


ns 


tcPN 

CAS Precharge Time 

10 


10 


10 


ns 


tcp 

CAS Precharge Time (Fast Page Mode) 

10 


10 


10 


ns 


*ASR 

Row Address Setup Time 

0 

j 

0 


0 


ns 


Wh 

Row Address Hold Time 

10 

| 

10 


10 


ns 


Use 

Column Address Setup Time 

0 

! 

0 


0 


ns 


VlAH 

Column Address Hold Time 

15 


15 


15 


ns 


Ur 

Column Address Hold Time referenced to RAS 

55 


55 


70 


ns 


Ucs 

Read Command Setup Time 

0 


0 


0 


ns 


W.H 

Read Command Hold Time 

0 


0 


0 


ns 

9 

Urh 

Read Command Hold Time referenced to RAS 

0 


0 


0 


ns 

9 

U/GH 

Write Command Hold Time 

15 


15 


15 


ns 


l WCR 

Write Command Hold Time referenced to RAS 

55 


55 


70 


ns 


UfP 

Write Command Pulse Width 

15 


15 


15 


ns 
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AC Electrical Characteristics (Cont’d) 


Symbol 

Parameter 

V52C81 26-70 

V52C81 26-80 

V52C81 26-10 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

{ RWL 

Write Command to RAS Lead Time 

20 


20 


25 


ns 


kwi 

Write Command to CAS Lead Time 

20 


20 


25 


ns 



Data Setup Time 

0 


0 


0 


ns 

10 


Data Hold Time 

15 


15 


15 


ns 

10 

^DHR 

Data Hold Time referenced to RAS 

55 


55 


70 


ns 


twcs 

Write Command Setup Time 

0 


0 


0 


ns 

11 

l RWD 

RAS to WE Delay Time 

100 


100 


130 


ns 

11 

o 

J 

Column Address to WE Delay Time 

65 


65 


80 


ns 

11 

tcWD 

CAS to WE Delay Time 

45 


45 


55 


ns 

11 

*dzc 

Data to CAS Delay Time 

0 


0 


0 


ns 


bzo 

Data to OE Delay Time 

0 


0 


0 


ns 


k)EA 

Access Time from OE 


20 


20 


25 

ns 

6 

k)EZ 

Output Buffer Turn-Off Delay from OE 

0 

10 

0 

10 

0 

20 

ns 

8 

k)ED 

OE to Data Delay Time 

10 


10 


20 


ns 


^EH 

OE Command Hold Time 

10 


10 


20 


ns 


Iroh 

RAS Hold Time referenced to OE 

15 


15 


15 


ns 


kiSR 

CAS Setup Time for CAS-before-RAS Cycle 

10 


10 


10 


ns 


tCHR 

CAS Hold Time for CAS-before-RAS Cycle 

10 


10 


10 


ns 


Wc 

RAS Precharge to CAS Active Time 

0 


0 


0 


ns 


*REF 

Refresh Period 


8 


8 


8 

ms 


*WSR 

WB Setup Time 

0 


0 


0 


ns 


*RWH 

WB Hold Time 

15 


15 


15 


ns 


tMS 

Write-Per-Bit Mask Data Setup Time 

0 


0 


0 


ns 


*MH 

Write-Per-Bit Mask Data Hold Time 

15 


15 


15 


ns 


^THS 

D? High Setup Time 

0 


0 


0 


ns 


tTHH 

DT High Hold Time 

15 


15 


15 


ns 


^TLS 

DT Low Setup Time 

0 

I 

0 


0 


ns 


^TLH 

DT Low Hold Time 

15 

10K 

15 

10K 

15 

10K 

,ns 


Wh 

DT Low Hold Time referenced to RAS 
(Real Time Read Transfer) 

60 

10K 

65 

10K 

80 

10K 

ns 


Wh 

DT Low Hold Time referenced to Column Address 
(Real Time Read Transfer) 

25 


30 


30 


ns 


tCTH 

D? Low Hold Time referenced to CAS 
(Real Time Read Transfer) 

20 


25 


25 


ns 
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AC Electrical Characteristics (Cont’d) 


Symbol 

Parameter 

V52C81 26-70 

V52C81 26-80 

V52C81 26-10 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

^ESR 

SE Setup Time referenced to RAS 

0 


o 


0 


ns 


tREH 

SE Hold Time referenced to RAS 

15 


15 


15 


ns 


Itrp 

DT to RAS Precharge Time 

60 


60 


70 


ns 


*tp 

DT Precharge Time 

20 


20 


30 


ns 


l RSD 

RAS to First SC Delay Time (Read Transfer) 

70 


80 


100 


ns 


*asd 

Column Address to First SC Delay Time 
(Read Transfer) 

45 


45 


50 


ns 


tcsD 

CAS to First SC Delay Time (Read Transfer) 

20 


25 


25 


ns 


*tsl 

Last SC to DT Lead Time 
(Real Time Read Transfer) 

5 


5 


5 


ns 


Usd 

DT to First SC Delay Time (Read Transfer) 

15 


15 


15 


ns 


Urs 

Last SC to RAS Setup Time (Serial Input) 

25 


25 


30 


ns 


*srd 

RAS to First SC Delay Time (Serial Input) 

20 


20 


25 


ns 


*SDD 

RAS to Serial Input Delay Time 

40 


40 


50 


ns 


l SDZ 

Serial Output Buffer Turn-Off Delay from RAS 
(Pseudo Write Transfer) 

10 

40 

10 

40 

10 

50 

ns 

8 

Ucc 

SC Cycle Time 

30 


30 


30 


ns 


{ sc 

SC Pulse Width (SC High Time) 

10 


10 


10 


ns 


Ucp 

SC Precharge Time (SC Low Time) 

10 


10 


10 


ns 


UcA 

Access Time from SC 


25 


25 


25 

ns 

7 

UoH 

Serial Output Hold Time from SC 

5 


5 


5 


ns 


Uds 

Serial Input Setup Time 

0 


0 


0 


ns 


Udh 

Serial Input Hold Time 

15 


15 


15 


ns 


*sea 

Access Time from SE 


25 


25 


25 

ns 

7 

Ue 

SE Pulse Width 

25 


25 


25 


ns 


*sep 

SE Precharge Time 

25 


25 


25 


ns 


*sez 

Serial Output Buffer Turn-Off Delay from SE 

0 

20 

0 

20 

0 

20 

ns 

8 

UzE 

Serial Input to SE Delay Time 

0 


0 


0 


ns 


Uzs 

Serial Input to First SC Delay Time 

0 


0 


0 


ns 


Uws 

Serial Write Enable Setup Time 

5 


5 


5 


ns 


IsWH 

Serial Write Enable Hold Time 

15 


15 


15 


ns 


Uwis 

Serial Write Disable Setup Time 

5 


5 


5 


ns 


UwiH 

Serial Write Disable Hold Time 

15 


15 


15 


ns 
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Notes 

1 . These parameters depend on cycle rate. 

2. These parameters depend on output loading. Specified values are obtained with the output open. 

3. An initial pause of 200ps is required after power-up, followed by any 8 RAS cycles (DT/OE “high”) and 
any 8 SC cycles before proper device operation is achieved. In case of using internal refresh counter, a 
minimum of 8 CAS-before-RAS initialization cycles instead of 8 RAS cycles are required. 

4. AC measurements assume t T = 5 ns. 

5. V| H (min.) and V (L (max.) are reference levels for measuring timing of input signals. Also, transition times 
are measured between V jH and V !L . 

6. RAM port outputs are measured with a load equivalent to 1 TTL load and 1 00 pF. D 0UT reference levels: 
Voh/Vql = 2.0V/0.8V. 

7. SAM port outputs are measured with a load equivalent to 1 TTL load and 30 pF. D 0UT reference levels: 
VqhA/ol = 2.0V/0.8V. 

8. toFF (max.), to EZ (max.), t S pz (max.) and X^ez (max.) define the time at which the outputs achieve the 
open circuit condition and are not referenced to output voltage levels. 

9. Either t RCH or t RRH must be satisfied for a read cycle. 

1 0. These parameters are referenced to CAS leading edge of early write cycles and to WB/WE leading edge 
in OE-controlled write cycles and read-modify-write cycles. 

1 1 . t W cs> t RWD , tcwD anc * tAwo are not restrictive operating parameters. They are included in the data sheet 
as electrical characteristics only. If t wcs > t wcs (min.), the cycle is an early write cycle and the data out 
pin will remain open circuit (high impedance) throughout the entire cycle. If t RWD > t RWD (min.), t CW o ^ 
t CWD (min.) and t AW Q > t AW p (min.), the cycle is a read-modify-write cycle and the data out will contain 
data read from the selected cell. If neither of the above sets of conditions is satisfied, the condition of the 
data out (at access time) is indeterminate. 

12. Operation within the t RCD (max.) limit ensures that t RAC (max.) can be met. t RCD (max.) is specified as a 
reference point only; if t RCD is greater than the specified t RCD (max.) limit, then access time is controlled 
b y tcAC- 

13. Operation within the t RAD (max.) limit ensures that t RAC (max.) can be met. t RAD (max.) is specified as a 
reference point only; if t RAD is greater than the specified t RAD (max.) limit, then access time is controlled 
by W* 
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Read-Mod if y- Write Cycle 



COLUMN 

ADDRESS 


IM V|H " 

1 ,N V/ 

V| L - 



WI/IOI- 

W8/I08 


Lout ^ oh ' 

VOL- 



*1 WB/WE 

W1/I01-W8/I08 

Cycle 

0 

WM1 data 

Write per bit 

1 

Don’t Care 

Normal Write 


WM1 data: 0: Write Disable 
1: Write Enable 


: “H” OR “L 
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Fast Page Mode Write Cycle (Early Write) 


RAS 


CAS 


A0~A8 


WB/WE 


r 


W1/I01- 

W8/IO8 

Lqut 


V|H-“ 

VlL- 




tCRP 


V| H - 

V| L 


5T 

tR; 

SRU 

X 


tRAH- 


tASR I* 
V|H- 
V|L- 


- tRASP - 


■ tAR- 


• tRCD - 


tRAD - 
- tCSH - 


ROW 

ADD. 


V| H -> 

V|L 


tRWH- 

jtWSR 


X 


tASCn 


mi 


- tCAS 


tCAH 


COL 

ADD. 


trHS 

V|H-/'gr" ~ 

DT/OE V IL -/ 


IN 


V| H - 

V| L - 


X 


tMH- 

tMS 


*-twCR — 
tWCSH 

ym 


tTHH 


■ tpc - 


tASC- 


zxzzx. 


tCAH 



tASC 


COL. 
ADD. 2 


tWCH 


tWCSH 


ssMZZh. 


tCWL— ►! 


yzzzx. 


tWCH 


tRAL- 

tCAH 


COL. 

ADD. 


<4— tcp->| ◄-tep-J ktRSH— ► M 1 — -M 

Hpr ^tcAs-y 3 \, * tCAS -H/ t T\ 


tRP 


tWCSH 


JW E-^ ////A 


-tCWL— J 


cez>c 


tWCH 


^/mzzzL 


■ tCWLH 
• tRWL- 


WM1 

DATA 


■ 

Elf 

mm 

1 

tDH^ 


DATA-IN J 
1 i 


L DATA-IN J 
C 1 3 


*- DATA-IN J 

s: 2 ? 

nnum 


■ tDHR - 


VOH- 

VOL-"" 


*1 WB/WE 

W1/I01-W8/I08 

Cycle 

0 

WM1 data 

Write per bit 

1 

Don’t Care 

Normal Write 


WM1 data: 0: Write Disable 
1: Write Enable 


vzm 


: “H” OR “L” 
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Real Time Read Transfer Cycle 




. .. H ,. OR 
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Pseudo Write Transfer Cycle 


RAS v' H 
V|L- 


CAS 

V|L~ 


A0-A8 l' H 
V|L - 


k tRAD - 

. *ASR J L l RAH * I 


ROW ADDRESS 


◄ — tRAL 

tASc|^- k- *CAH — ► 

C 3 

SAM START ADDRESS 


WB/WE 


V|H- 

DT/OE V , L _ 


W1/I01- VoH " 
W8/IO8 vql- 


m 

H| 



r* n n — — i 

, tscp msc . . tscp , 


Inhibit Rising Transient 


SE V|H "/ 

V,L-1 


Vih- r T SEZ ► 

IN * IH — 

V| L — 

SI01- ^^SCA-^l 

SI08 

I OUT V ° H “~ VALID 3 0 C VALID \ 

Vm - DATA-OUT -Or DATA-OUT -j/ T 

* M 1 

Serial Output Data 


tSDS tSDH, 


► Serial Input Data 


: “H” OR “L” 
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Write Transfer Cycle 




ROW ADDRESS 


. tWSR ^ ^ tRWH 


. tTLS J LtTLH 


wi/ioi~ v oh- 

W8/IO8 Vql- 


| tSRD 

r — *1 +— { scc — i 
, tSCP tsc . . tSCP . 


Inhibit Rising Transient 


tSDS *SDH 


IN V|H “\? C VALID 
| V|L -/ V DATA-IN 


Previous ◄ 
Row Data 


, tSDS tSDH, 



► New Row Data 

T 7 \ : “H” OR “L” 
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Serial Read Cycle (SE = V tL ) 



Serial Read Cycle (SE Controlled Outputs) 
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Pin Functions 

Address Inputs: A0-A8 

The 1 7 address bits required to decode 8 bits of the 
1,048,576 cell locations within the dynamic RAM 
memory array of the V52C81 26 are multiplexed onto 
9 address input pins (A 0 -A 8 ). Nine row address bits 
are lat ched on the falling edge of the row address 
strobe (RAS) and the following eight column address 
bits are latched on th e falling edge of the column 
address strobe (CAS). 

Row Address Strobe: RAS 

A random access cycle or a data t ransfer cycle 
begins at the falling edge of RAS. RAS is the control 
inp ut tha t latches t he row ad dress bits and the states 
of CAS, DT/OE, WB/WE and SE to invoke the 
various random access an d data transfer operating 
modes shown in Table 2. RAS has minimum and 
maximum pulse widths and a minimum precharge 
requirement which must be maintained for proper 
device operation and data integri ty. Th e RAM port is 
placed in standby mode when the RAS control is held 
“high”. 

C olum n Address Strobe: CAS 

CAS is th e con trol input that latches the column 
address bits. CAS has minimum and maximum pulse 
widths and a minimum precharge requirement which 
must be main tained for proper device operation and 
data integrity. CAS also acts as an output enable for 
the output buffers on the RAM port. 

Data T ransfer /Output Enable: DT/OE 

The DT/OE input is a multifunc tion p in. When 
DT/OE is “high” at the falling e dge of R AS, RAM port 
operations are performed and DT/OE i s used as an 
output enable c ontrol. When the DT /OE is “low” at the 
falling edge of RAS, a data transfer operation is 
started between the RAM port and the SAM port. 

Write Per Bit/W rite Enable: WB/WE 

The WB/WE input is also a multifuncti on pin . When 

WB/WE is “high” at the falling edge of RAS, during 
RAM port operations, it is used to write data into the 
memory array in the s ame manner as a standard 
DRA M. When WB/WE is “low” at the falling edge of 
RAS, during RAM port operat ions , the write-per-bit 
function is enabled. The WB/WE input also 
determines the direction of data transfer between the 
RAM array and the serial register (SAM). 


When WB/WE is “high” at the falling edge of RAS, 
the data is tra nsferred from RAM to SAM (read 
trans fer). When WB/WE is “low” at the falling edge of 
RAS, the data is transferred from SAM to RAM (write 
transfer). 

Write Mask Data/Data Input and Output: 
W^IO^Wq/IOs 

When the write-per-bit function is enabled, the 
mask data on the W/IOj pins is latched in to the write 
mask register (WM 1 ) at the falling edge of RAS. Data 
is written into the DRAM on data lines where the 
write-mask data is a logic “1”. Writing is inhibited on 
data lines where the write-mask data is a logic “0”. 
The write-mask data is valid for only one cycle. Data 
is written into the RAM port during a write or read- 
mod ify-write cycle. Th e inpu t d ata i s lat ched at the 
falling edge of either CAS or WB/WE, whichever 
occurs late. During an early-write cycle, the outputs 
are in the high-impedance state. Data is read out of 
the RAM port during a read or read-modify-write 
cycle. The output data becomes valid o n the Wj/IO j 
pins aft er the specified access times from RAS, CAS, 
DT/OE and column add ress are satisfied and will 
remain valid as long as CAS and DT/OE are kept 
“low”. The outputs will return to the high- im pedance 
state at the rising edge of either CAS or DT/OE, 
whichever occurs first. 

Serial Clock: SC 

All operations of the SAM port are synchronized 
with the serial clock SC. Data is shifted in or out of the 
SAM registers at the rising edge of SC. In a serial 
read, the output data becomes valid on the SIO pins 
after the maximum specified serial access time t SCA 
from the rising edge of SC. The serial clock SC also 
increments the 8-bits serial pointer which is used to 
select the SAM address. The pointer address is 
incremented in a wrap-around mode to select 
sequential locations after the starting location which 
is determined by the column address in the normal 
transfer cycle. When the pointer reaches the most 
significant address location (decimal 255), the next 
SC clock will place it at the least significant address 
location (decimal 0). The serial clock SC must be 
held at a constant V iH or V| L level during read/pseudo 
write/write transfer operations and should not be 
clocked while the SAM port is in the standby mode, 
to prevent the SAM pointer from being incremented. 
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Serial Enable: SE 

The SE input is used to enable serial access 
operation. In a serial read cycle, SE is_used as an 
output control. In a serial write cycle, SE is used as 
a write enable control. When SE is “high”, serial 
access is disabled, however, the serial address 
pointer location is still incremented when SC is 
clocked even when SE is “high”. 


Serial Input/Output: SI01-SI08 

Serial input and output share common I/O pins. 
Serial input or output mode is determined by the most 
recent read, write or pseudo write transfer cycle. 
When a read transfer cycle is performed, the SAM 
port is in the output mode. When a write or pseudo 
write transfer cycle is performed, the SAM port is 
switched from output mode to input mode. During the 
subsequent write transfer cycle, the SAM remains in 
the input mode. 


Operation Mode 

The RAM port and data transfer opera ting o f the 
V52 C8126 a re determined by the state of CAS , DT/ 
OE, WB/WE, and SE at the falling edge of RAS. The 
Table 1 and Table 2 show the operation truth table 
and the functional truth table for a listing of all 
available RAM port and transfer operations, 
respectively. 


Table 1. Operation Truth Table 


RAS Falling Edge \ 


CAS 

DT/OE 

WB/WE 

SE 

Function 

0 

• 

• 

• 

CAS-before-RAS Refresh 

1 

0 

0 

0 

Write Transfer 

1 

0 

0 

1 

Pseudo Write Transfer 

1 

0 

1 

• 

Read Transfer 

1 

1 

0 

• 

Read/Write per Bit 

1 

1 

1 

• 

Read/Write 


Table 2. Functional Truth Table 



RAS^ 

Address 

mo 

Write Mask 

Function 

CAS 

DT/OE 

WB/WE 

SE 

RAS^ 

CAS^ 

RAS^ 

CAS^ 

WE^ 

WM1 

CAS-before-RAS Refresh 

0 

• 

• 

• 

• 

- 

• 

- 

- 

Write Transfer 

1 

0 

0 

0 

Row 

TAP 

• 

• 

- 

Pseudo Write Transfer 

1 

0 

0 

1 

Row 

TAP 

• 

• 

- 

Read Transfer 

1 

0 

1 

• 

Row 

TAP 

• 

• 

- 

Write per Bit 


1 

0 

• 

Row 

Column 

WM1 

DIN 

Load use 

Read/Write 

1 

1 

1 

• 

Row 

Column 

• 

DIN 

- 


Note : • = “0” or “1”, TAP = SAM Start Address, - = not used. 
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RAM Port Operation 
Fast Page Mode Cycle 

Fast page mode allows data to be transferred into 
or out of multiple colum n loc ations of the same row 
by pe rform ing multiple CAS cycles during a s ingle 
active RAS cycle. During a fast page cycle, the RAS 
signal may be maintained active for a period up to 
1 00 ps. For the initial fast page mode access, the 
outp ut dat a is va lid after the specified a ccess t imes 
from RAS, CAS, column address and DT/OE. For 
all subsequent fast page mode read operations, the 
outp ut dat a is valid after the spe cified ac cess times 
from CAS, column address and DT/OE. When the 
write-per-bit function is enabl ed, t he mask data 
latched at the falling edge of RAS is maintained 
throughout the fast page mode write or read- 
modify-write cycle. 

RAS-Only Refresh 

The data in the DRAM requires periodic 
refreshing to prevent data loss. Refreshing is 
accomplished by performing a memory cycle at 
each of the 512 rows in the DRAM array within the 
specified 8ms refresh period. Although any normal 
memory cycle will perform the refresh operation, 
t his fu nction is most easily accomplished with the 
“RAS-Only” cycle. 

CAS-before-RAS Refresh 

The V52C81 26 al so offers an internal-refresh 
function. When CAS is he ld “low” for a specified 
period (t CS R) before RAS goes “low”, an internal 
refresh address counter and on-chip refresh control 
clock generators are enabled and an internal 
refresh operation takes place. When the refresh 
operation is completed, the internal refresh address 
counter is a utom atically incre mented in preparation 
for th e next CAS- before-RAS cycl e. Fo r successive 
CAS-before-RAS refres h cycles, CAS can remain 
“low” while cycling RAS. 


Hidden Refresh ___ 

A hidden refresh is a CA S-before-RAS refresh 
performed by holding CAS “low” from a previous 
read cycle. This allows for the output data from the 
previous memory cycle to remain valid while 
performing a refresh. The internal refresh address 
counter provides the add ress and the refresh is 
acco mplished by cycling RAS after the specified 
RAS-precharge period (refer to Figure 1 .) 

Write-Per-Bit Function 

The write-per-bit function selectively controls the 
internal write-enable circuits of the RAM port. When 
WB/WE is held “low” at the falling edge of RAS, 
during a random access operation, the write-mask 
is enabled. At the same time, the mask data on the 
W/IOj pins is iatched into the write-mask register 
(WM1). When a “0” is sensed on any of the W/IOj 
pins, their corresponding write circuits are disabled 
and new data will not be written. When an “1” is 
sensed on any of the Wj/IO} pins, their 
corresponding write circuits will remain enabled so 
that new data is written. The truth table of the write- 
per-bit function is shown in Table 3. 


At the falling edge of RAS 


CAS 

DT/OE 

WB/WE 

Wi/IOi 
(i = i-a) 

Function 

H 

H 

H 

• 

Write Enable 

H 

H 

L 

1 

Write Enable 

0 

Write Mask 


Table 3. Truth Table for Write-Per-Bit Function 


RAS 


\*~ Memory Cycle Refresh Cycle Refresh Cycle 

T^ v 7 a 7^ 


CAS 




/ 


W1/I01- 

W8/I08 


Valid Data Output 


Figure 1. Hidden Refresh Cycle 
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An example of the write-per-bit function illustrating 
its application to displays is shown in Figures 2 and 3. 



CAS |H \ / 

A 0 ~A 8 Column 

DT/OE ?H : 

WB/WE ^ | / / //////////, 

w t /io, 

W2/102 

W3/103 

W4/IO4 V^M ///////a 

W5/IO5 

we/ioe ^/ywji lR wy/V'T4r lt e Wy////yyz 
w 7 /io 7 

Ws/lOe ^i WA -0“ Write /mw/z 

| f- Write 

L-w/IOi = L: Write Mask 
Wj/IOj = H : Write 

Figure 2. Write-per-bit timing cycle 
SAM Port Operation 

The V52C8126 is provided with a 256 words by 8 
bits serial access memory (SAM). 

High speed serial read or write operations can be 
performed through the SAM port independent of the 
RAM port operations, except during read/write/ 
pseudo-write transfer cycles. The preceding 
transfer operation determines the direction of data 
flow through the SAM port. If the preceding transfer 
operation is a read transfer, the SAM port is in the 
output mode. If the preceding transfer operation is a 
write or pseudo write transfer, the SAM port is in the 
input mode. The pseudo write transfer operation 
only switches the SAM port from output mode to 


CRT Display 



L 




t- n 0 " Write 

— No Write (Masked) 

— "1" Write 

— No Write (Masked) 

— " 0 " Write 

— No Write (Masked) 

— " 1 " Write 

— No Write (Masked) 


Figure 3. Corresponding bit-map 


input mode; data is not transferred from SAM to 
RAM. 

Serial data can be read out of the SAM port after 
a read transfer (RAM -> SAM) has been performed. 
The data is shifted out of the SAM port starting at 
any of the 256 bits locations. The TAP location 
corresponds to the c olumn address selected at the 
falling edge of CAS during the read transfer cycle. 
The SAM registers are configured as circular data 
registers. The data is shifted out sequentially 
starting from the selected tap location to the most 
significant bit, and then wraps around to the least 
significant bit, as illustrated below. 


Start address : Tap location 


253 254 255 
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Subsequent real-time read transfer may be 
performed on-the-fly as many times as desired, 
within the refresh constraints of the DRAM array. 
Simultaneous serial read operation can be 
performed with some timing restrictions. A pseudo 
write transfer cycle is performed to change the SAM 
port from output mode to input mode, in order to 
write data into the serial registers through the SAM 


port. A write transfer cycle must be used 
subsequently to load the SAM data into the RAM 
ro w sele cted by the row address at the falling edge 
of RAS. The starting location in the SAM registers 
for the next serial write is sel ected by the column 
address at the falling edge of CAS. The truth table 
for single register mode SAM operation is shown in 
Table 4. 


SAM Port Operation 

DT/OE at the 

falling edge of RAS 

SC 

SE 

Function 

Preceded by a 

Serial Output Mode 

H 

_n_ 

L 

Enable Serial Read 

Read Transfer 

H 

Disable Serial Read 

Serial Input Mode 

H 

_TL 

L 

Enable Serial Write 

Write Transfer 

H 

Disable Serial Write 

Serial Input Mode 

H 

_ri_ 

L 

Enable Serial Write 

Pseudo Write Transfer 

H 

Disable Serial Write 


Table 4. Truth Table for SAM Port Operation 


Refresh 

The SAM data registers are static flip-flop, 
therefore a refresh is not required. 

Data Transfer Operation 

The V52C8126 features the internal bidirectional 
data transfer capability between RAM and the SAM, 
as shown in Figure 4. During a normal transfer, 256 
words by 8 bits of data can be loaded from RAM to 
SAM (Read Transfer) or from SAM to RAM (Write 
Transfer). 


256 columns 

A 

f S 



As shown in Table 5, the V52C8126 supports 
three types of transfer operations: Read transfer, 
write transfer and pseudo write transfer. Data 
transfer operations bet ween R AM and SAM are 
invoked by holdi ng th e DT/OE signal “low” at the 
falling edge of RAS. The type of da ta tra nsfer 
operation is determined by the state of CAS , WB/ 
WE and SE latched at the falling edge of RAS. 
During data transfer operations, the SAM port is 
switched from input to output mode (Read Transfer) 
or output to input mode (Write Transfer/Pseudo 
Write Transfer). During a data transfer cycle, the 
row address A 0 -A 8 selects one of the 512 rows of 
the memory array to or from which data will be 
transferred, and the column address A 0 -A 7 selects 
one of the tap locations in the serial register. The 
selected tap location is the start position in the SAM 
port from which the first serial data will be read out 
during the subsequent serial read cycle or the start 
position in the SAM port into which the first serial 
data will be written during the subsequent serial 
write cycle. 


Figure 4. Data Transfer 
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At the falling edge of RAS 





CAS 

DT/OE 

WB/WE 

SE 

Transfer Mode 

Transfer Direction 

Transfer Bit 

SAM Port Mode 

H 

L 

H 

• 

Read Transfer 

RAM -> SAM 

256 x 8 

Input -> Output 

H 

L 

L 

L 

Write Transfer 

SAM -> RAM 

256 x 8 

Output -> Input 

H 

L 

— 1 

L 

H 

Pseudo Write T ransfer 

— 

— 

Output -■> Input 


Note: • = “H” or “L” 

Table 5. Transfer Modes 


Read Transfer Cycle 

A read transfer cycle consists of loading a 
selected row of data from the RAM array into the 
SAM registe r. A rea d transfer is invoke d by holding 
CAS “high”, DT/OE “low” and WBAA/E “high” at the 
falling edge of R AS. T he row address selected at 
the falling edge of RAS determines the RAM row to 
be transferred into the SAM. Th e trans fer cycle is 
completed at the rising edge of DT/OE. When the 
transfer is completed, the SAM port is set into the 
output mode. In a read/real time read transfer cycle, 
the transfer of a new ro w of data is completed at the 
rising edge of DT/OE and this data becomes valid 
on the SIO lines after the specified access time 


(t S cA) f rom rising edge of the subsequent serial 
clock (SC) cycle. The start address of the serial 
pointer of the SAM is determined by the column 
address selected at the falling edge of CAS. 

Figure 5 shows the operation block diagram for 
the read transfer operation. 

In a read transfer cycle (which is preceded by a 
write transfer cycle), the SC clock must be held at a 
constant V !L or V| H , after the SC high time has been 
satisfied. A rising edge of the SC clock must not 
occur until aft er the s pecified delay (t TSD ) from the 
rising edge of DT/OE, as shown in Figure 6. 


3 



Figure 5. Block Diagram for Read Transfer Operation 
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RAS f 

cas — r 


\ 

i v 


/ 


/ 


A 0 ~A 8 fZZ^C Z sam start 

WB/WE T2ZZZ&M7 Y^&z ^z^zzzzmzzzzz^zz&zzm. 


dt/oe 


sc 

SIO 


j 


k_ JL 


vzzzzzzz zm . 


\ Inhibit Rising Transition"" 



Figure 6. Read Transfer Timing 


In a real time read transfer cycle (which is 
preceded by another read transfer cycle), the 
previou s row data appears on the SIO lines until the 
DT/OE signal goes “high” and the serial access 
time (t SCA ) for the following serial clock is satisfied. 
This feature allows for the first bit of the new row of 
data to appear on the serial output as soon as the 
last bit of the previous row has been strobed without 
any timing loss. To make this co ntinuous data flow 
possible, the risi ng edge o f DT/OE must be 
synchronized with RAS, CAS and the subsequent 
rising edge of SC (t RTH , t CTH , and t TSL /t TSD must be 
satisfied), as shown in Figure 7. 

The timing restrictions tysL^TSD are 5ns min/1 5ns 
min. 


Write Transfer Cycle 

A write transfer cycle consists of loading the 
contents of the SAM register into a selected row of 
the RAM array. If the SAM data to be transferred 
must first be loaded through the SAM port, a 
pseudo write transfer operation must precede the 
write transfer cycles. However, if the SAM port data 
to be transferred into the RAM was previously 
loaded into the SAM via a read transfer, the SAM to 
RAM transfer can be executed simply by 
performing a write tr ansfe r directl y. A wr ite transfer 
isjnvoked by holding CAS “high”, DT/OE “low” , WB/ 
WE “low” and SE “low” at the falling edge of RAS. 
Figures 8 and 9 show the timing diagram and block 
diagram for write transfer operations, respectively. 
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Figure 9. Block Diagram for Write Transfer Operation 


Th e row address selected at the falling edge of 
RAS determines the RAM row address into which 
the data will be transferred. T he co lumn address 
selected at the falling edge of CAS determies the 
start address of the serial pointer of the SAM. After 
the write transfer is completed, the SIO lines are set 
in the input mode so that serial data synchronized 
with the SC clock can be loaded. 


When consecutive write transfer operations are 
performed, new data must not be written into the 
serial register until the RAS cycle of the preceding 
write transfer is completed. Consequently, the SC 
clo ck mu st be held at a constant V (L or V )H during 
the RAS cycle. A rising edge of the SC clock is only 
allowed after the specified delay (t SRD ) from the 
rising edge of RAS, at which time a new row of data 
can be written in the serial register. 
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Pseudo Write Transfer Cycle 

A pseudo write transfer cycle must be performed 
before loading data into the serial register after a 
read transfer operation has been executed. The 
only purpose of a pseudo write transfer is to change 
the SAM port mode from output mode to input mode 
(a data transfer from SAM to RAM does not occur). 
After the serial register is loaded with new data, a 
write transfer cycle must be performed to transfer 
the data from SAM to RAM . A ps eudo wr ite transfer 
is invoked by holding CAS “high”, DT/OE “low” , WB/ 
WE “low” and SE “high” at the falling edge of RAS. 
The timing conditions are the same as the one for 
the write transfer c ycle except for the state of SE at 
the falling edge of RAS. 


Register Operation Sequence - Example 

Figure 10 illustrates an example of register 
operation sequence after device power-up and 
initialization. After power-up, a minimum of 8 RAS 
and 8 SC clock cycles must be performed to 
properly intialize the device. A read transfer is then 
performed and t he co lumn address latched at the 
falling edge of CAS sets the SAM tap pointer 
location, which up to that point was in an undefined 
location. Subsequently, the pointer address is 
incremented by cycling the serial clock SC from the 
starting location to the last location in the register 
(address 255), and wraps around to the least 
significant address location. The SAM address is 
incremented as long as SC is clocked. 


Vdd 


a O~ A 8’ 


RAS 


CAS 


DT/OE 


WB/WE 


Pause Dummy Read 
(200ps) Cycle Transfer 


nu 


Pseudo Write 
Transfer 



Pointer Location 
Undefined 


Figure 10. Example of SAM Register Operation Sequence 
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The next operation is a pseudo write transfer 
which switches the SAM port from output mode to 
input mode in preparation for write transfers. The 
column address latched at the falling edge of CAS 
during the pseudo write transfer sets the serial 
register tap location. Serial data will be written into 
the SAM starting from this location. 


Transfer Operation Without CAS 

During all transfer cycles, the CAS input clock 
must be cycled, so that the c olum n addresses are 
latched at the f ailing edge of CAS, to set the SAM 
tap location. If CAS was maintained at a constant 
“high” level during a transfer cycle, the SAM pointer 
location w ould b e undefined. Therefore, a transfer 
cycle with CAS held “high” is not allowed (refer to 
the illustration below). 


RAS 

CAS 
Address 

RAS 
CAS 
Address 

Read Transfer Cycle After Read Transfer Cycle 

Another read transfer may be performed SC is satisfied (refer to the illustration shown 
following the read transfer provided that a minimum below), 
delay of 30 ns from the rising edge of the first clock 
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Power-Up 

Power must be applied to the RAS and DT/OE 
input signals to pull them “high” before or at the 
same time as the V DD supply is turned on. After 
power-up, a paus e of 200 ps econds minimum is 
required with RAS and DT /OE h eld “high”. After the 
pause, a minimum of 8 RAS and 8 SC dummy 
cycles must be performed to stabilize the internal 
circuitry, before valid read, write or transfer 
operations can b egin. During the initialization 
period, the DT/OE signal must be held “high”. If the 
internal refres h counter is used, a minimum 8 CAS- 
before-RA S init ialization cycles are required 
instead of 8 RAS cycles. 


Initial State After Power-Up 

W hen pow er is achieved with RAS, CAS, DT/OE 
and WB/WE held “high”, the internal state of the 
V52C8126 is automatically set as follows. 

However, the initial state can not be guaranteed 
for various power-up conditions and input signal 
levels. Therefore, it is recommended that the initial 
state be set after the initialization of the device is 
p erform ed (200 ps pause followed by a minimum of 
8 RAS cycles and 8 SC cycles) and before valid 
operations begin. 



State after power-up 

SAM port 

Input Mode 

TAP pointer 

Invalid 

WM1 Register 

Write Enable 
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MULTIPORT VIDEO RAM WITH 
128K X 8 DRAM AND 256 X 8 SAM 


HIGH PERFORMANCE V52C8128 

70 

80 

10 

Max. RAS Access Time, (t RAC ) 

70 ns 

80 ns 

100 ns 

Max. CAS Access Time, (tc AC ) 

20 ns 

25 ns 

25 ns 

Max. Column Address Access Time, (t M ) 

35 ns 

40 ns 

50 ns 

Min. Fast Page Mode Cycle Time, (t PC ) 

45 ns 

50 ns 

55 ns 

Min. ReadA/Vrite Cycle Time, (t RC ) 

140 ns 

150 ns 

180 ns 

Max. Serial Access Time, (t SCA ) 

25 ns 

25 ns 

25 ns 

Min. Serial Port Cycle Time, (t S cc) 

30 ns 

30 ns 

30 ns 


Features 

■ Organization 

• RAM Port: 131 ,072 words x 8 bits 

• SAM Port: 256 words x 8 bits 

■ RAM Port 

• Fast Page Mode, Read-Modify-Write, 
Write-Per-Bit 

• Block Write/Flash Write 

• Color Register Load/Read 

• 512 R efresh Cycl es/8 ms 

• CAS-before-RAS Refresh, Hidden Refresh, 
RAS-only Refresh 

■ SAM Port 

• High Speed Serial ReadA/Vrite Capability 

• 256 Tap Locations 

• Fully Static Register 

■ RAM-SAM Bidirectional Transfer 

• Read/Write/Pseudo Write T ransfer 

• Real Time Read Transfer 

• Split Read/Write Transfer 

■ Low Power Dissipation 

• RAM Port Operating Alone - 90 mA 

• SAM Port Operating Alone - 50 mA 

■ Low CMOS Standby Current - 7 mA 

■ Package 

• 40 pin 400 mil SOJ 

• 40 pin 475 mil ZIP 


Description 

The V52C8128 VRAM is equipped with a 
131,072-words by 8-bits dynamic random access 
memory (RAM) port and a 256-words by 8-bits 
static serial access memory (SAM) port. The 
V52C8128 supports three types of operations: 
random access to and from the RAM port, high 
speed serial access to and from the SAM port, and 
bidirectional transfer of data between any selected 
row in the RAM port and the SAM port. The RAM 
port and the SAM port can be accessed 
independently except when data is being 
transferred between them internally. 

In addition to the conventional multiport video 
RAM operating modes, the V52C8128 features the 
block write and flash write functions on the RAM 
port and a split register data transfer capability on 
the SAM port. 

The V52C8128 is fabricated in CMOS silicon 
gate process as well as advanced circuit designs to 
provide low power dissipation and wide operating 
margins. 


Device Usage Chart 


Operating 

Temperature 

Range 

Package Outline 

i 

Access Time (ns) 

Power 

Temperature 

Mark 

K 

Z 

70 

80 

100 

Std 

0°C-70°C 

• 

• 

• 

• 

• 

• 

Blank 


V52C8128 Rev. 01 April 1992 
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Description 

Pkg. 

Pin Count 

SOJ 

K 

40 

ZIP 

Z 

40 


40 Lead Pin Configuration 


SC E 

1 

40 

□ VSS1 

SIOI C 

2 

39 

□ SI08 

SI02 E 

3 

38 

□ SI07 

SI03 E 

4 

37 

□ SI 06 

SI04 E 

5 

36 

□ SI05 

DT/OE E 

6 

35 

□ SE 

WI/IOI E 

7 

34 

□ W8/IO8 

W2/I02 E 

8 

33 

□ W7/I07 

W3/I03 E 

9 

32 

□ W6/IO6 

W4/I04 E 

10 

31 

□ W5/I05 

VDD1 E 

11 

30 

□ VSS2 

WB/WE C 

12 

29 

□ DSF 

NC E 

13 

28 

□ NC 

RAS C 

14 

27 

□ CAS 

NC E 

15 

26 

□ QSF 

A8 E 

16 

25 

□ A0 

A6 C 

17 

24 

□ A1 

A5 E 

18 

23 

□ A2 

A4 E 

19 

22 

□ A3 

VDD2 E 

20 

21 

□ A7 

W5/I05 E 

K-SOJ 

□ W6/IO6 

W7/I07 E 

3 

4 

□ W8/IO8 

SE E 

5 

6 

□ SI05 

SI06 E 

7 

8 

□ SI07 

SI08 E 

9 

10 

□ VSS1 

SC E 

11 

12 

□ SIOI 

SI02 E 

13 

14 

□ SI03 

SI04 E 

15 

16 

□ DT/OE 

WI/IOI E 

17 

18 

□ W2/I02 

W3/I03 E 

19 

20 

□ VSS2 

W4/I04 E 

21 

22 

□ VDD1 

WB/WE E 

23 

24 

□ RAS 

A8 E 

25 

26 

□ A6 

VSS3 E 

27 

28 

□ NC 

A5 E 

29 

30 

□ A4 

NC E 

31 

32 

□ VDD2 

A7 E 

33 

34 

□ A3 

A2 E 

35 

36 

□ A1 

A0 E 

37 

38 

□ QSF 

CAS E 

39 

40 

□ DSF 


Z-ZIP 

Capacitance * 

T a = 25°C, V DD = 5 V ±1 0%, V ss = 0 V, f = 1 MHz 


V 5 2 C 8 1 2 8 

y 

FAMILY DEVICE PKG. 


K (SOJ) - 
Z(ZIP) - 


¥ T ¥ 

SPEED PWR. TEMP. 

(tRAC) I 1— BLANK (0°C to 70°C) 
*— BLANK (STANDARD) 

— 70 (70 ns) 

— 80 (80 ns) 

— 10 (100 ns) 


Pin Names 


Name 

Description 

A0-A8 

Address Inputs 

RAS 

Row Address Strobe 

CAS 

Column Address Strobe 

dT/oe 

Data Transfer/Output Enable 

WB/WE 

Write per BitAA/rite Enable 

DSF 

Special Function Control 

W1/I01 -W8/I08 

Write Mask/Data In, Out 

SC 

Serial Clock 

SE 

Serial Enable 

SI01-SI08 

Serial Input/Output 

QSF 

Special Flag Output 

VDD/VSS 

Power (5V)/G round 

NC 

No Connection 


Absolute Maximum Ratings* 


Ambient Temperature 

Under Bias 

Storage T emperature (plastic) 

Voltage Relative to V ss 

Short Circuit Out Current 

Power Dissipation 


-10°C to +80°C 
-55°C to +125°C 

-1.0 to +7.0 V 

50 mA 

1 W 


Symbol 

Parameter 

Min. 

Max. 

Unit 

C|N 

Input Capacitance 


7 

PF 

C IN/OUT 

Input/Output 

Capacitance 


9 

pF 

C OUT 

Output Capacitance (QSF) 


9 

PF 


Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 


*Note: Capacitance is sampled and not 1 00% tested. 
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Functional Diagram 
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DC and Operating Characteristics 

(V DD = 5 V ± 10%, T a = 0-70°C) 


Symbol 

Parameter (RAM Port) 

SAM Port 

V52C81 28-70 

V52C81 28-80 

V52C81 28-10 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

•ddi 

Operating Current 

RAS, CAS Cycling, t RC = t RC Min. 

Standby 


90 


80 


70 

mA 

1,2 

•ddia 

Active 


125 


115 


105 

mA 

1,2 

•dD2 

Standby Current 

RAS, CAS = V| H 

Standby 


7 


7 


7 

mA 


•dD2A 

Active 


50 


45 


40 

mA 

1,2 

•dD3 

RAS-Only Refresh Current 

RAS Cycling, CAS = V )H , t RC = t RC Min. 

Standby 


90 


80 


70 

mA 

1,2 

■dD3A 

Active 


125 


115 


105 

mA 

1,2 

•dD4 

Page Mode Current 

RAS = V| L , CAS Cycling, t PC = t PC Min. 

Standby 


75 


70 


65 

mA 

1,2 

■dD4A 

Active 


125 


115 


105 

mA 

1,2 

■dD5 

CAS-before-RAS Refresh Current 

RAS Cycling, CAS before RAS, 
tRC = tRC Min - 

Standby 


90 


80 


70 

mA 

1,2 

•dD5A 

Active 


125 


115 


105 

mA 

1,2 

*DD6 

Data Transfer Current 

RAS, CAS Cycling, t RC = t RC Min. 

Standby 


90 


80 


70 

mA 

1,2 

bD6A 

Active 


125 


115 


105 

mA 

1,2 

*DD7 

Flash Write Current 

RAS, CAS Cycling, t RC = t RC Min. 

' 

Standby 


90 


80 


70 

mA 

1,2 

!dd7A 

Active 


125 


115 


105 

mA 

1,2 

•dD8 

Block Write Current 

RAS, CAS Cycling, t RC = t RC Min. 

Standby 


90 


80 

- i 

70 

mA 

1,2 

■dD8A 

Active 


125 


115 

1 

105 

mA 

1,2 

■l(L) 

Input Leakage Current 

0V < V| N < 5.5V, all other pins not under test = 0V 


-10 

10 

-10 

10 

-10 

10 

pA 


•O(L) 

Output Leakage Current 

0V < V 0 ut ^ 5.5V, Output Disable 


-10 

10 

-10 

10 

-10 

10 

pA 


I 

O 

> 

Output “H” Level Voltage 
l 0U T = -2mA 


2.4 


2.4 


2.4 


V 


V 0 L 

Output “L” Level Voltage 
*OUT = 2mA 



0.4 


0.4 


0.4 

V 


V,H 

Input High Voltage 


2.4 

Vdd + 1 

2.4 

Vqo + 1 

2.4 

V DD + 1 

V 


V|L 

Input Low Voltage 


-1.0 

0.8 

-1.0 

0.8 

-1.0 

0.8 

V 
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AC Electrical Characteristics Notes: 3, 4, 5 


Symbol 

Parameter 

V52C81 28-70 

V52C81 28-80 

V52C81 28-10 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

*RC 

Random Read or Write Cycle Time 

140 


150 


180 


ns 


*RMW 

Read-Modify- Write Cycle Time 

195 


195 


235 


ns 


Uc 

Fast Page Mode Cycle Time 

45 


50 


55 


ns 


tpRMW 

Fast Page Mode Read-Modify- Write Cycle Time 

90 


90 


100 


ns 


Uac 

Access Time from RAS 


70 


80 


100 

ns 

6,12 

Ua 

Access Time from Column Address 


35 


40 


50 

ns 

6, 12 

tCAC 

Access Time from CAS 


20 


25 


25 

ns 

6, 13 

*CPA 

Access Time from CAS Precharge 


40 


45 


50 

ns 

6, 13 

tOFF 

Output Buffer Turn-Off Delay 

0 

20 

0 

20 

0 

20 

ns 

8 

t T 

Transition Time (Rise and Fall) 

3 

35 

3 

35 

3 

35 

ns 

5 

*RP 

RAS Precharge Time 

60 


60 


70 


ns 


UaS 

RAS Pulse Width 

70 

10K 

80 

10K 

100 

10K 

ns 


*RASP 

RAS Pulse Width (Fast Page Mode only) 

70 

100K 

80 

100K 

100 

100K 

ns 


UlSH 

RAS Hold Time 

20 


25 


25 


ns 


kiSH 

CAS Hold Time 

70 


80 | 


100 


ns 


ICAS 

CAS Pulse Width 

20 

10K 

25 

10K 

25 

10K 

ns 


UcD 

RAS to CAS Delay Time 

20 

50 

20 

55 

20 

75 

ns 

12 

UaD 

RAS to Column Address Delay Time 

15 

35 

I 

15 

40 

20 

50 

ns 

12 

UtAL 

Column Address to RAS Lead Time 

35 

! 

40 


55 


ns 


tCRP 

CAS to RAS Precharge Time 

10 


10 


10 


ns 


UlPN 

CAS Precharge Time 

10 


10 


10 


ns 


*CP 

CAS Precharge Time (Fast Page Mode) 

10 

i 

10 


10 


ns 


UsR 

Row Address Setup Time 

0 


0 


0 


ns 

i 


UaH 

Row Address Hold Time 

10 


10 


10 


ns 


Use 

Column Address Setup Time 

0 


0 


0 


ns 


^CAH 

Column Address Hold Time 

15 


15 


15 


ns 


Ur 

Column Address Hold Time referenced to RAS 

55 


55 


70 


ns 


Ucs 

Read Command Setup Time 

0 


0 


0 


ns 


Ugh 

Read Command Hold Time 

0 


0 


0 


ns 

9 

Urh 

Read Command Hold Time referenced to RAS 

o 


0 


0 


ns 

9 

UvCH 

Write Command Hold Time 

15 


15 


15 


ns 


*WCR 

Write Command Hold Time referenced to RAS 

55 


55 


70 


ns 
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AC Electrical Characteristics (Cont’d) 


Symbol 

Parameter 

V52C81 28-70 

V52C81 28-80 

V52C81 28-10 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

*wp 

Write Command Pulse Width 

15 


15 


15 


ns 


Irwl 

Write Command to RAS Lead Time 

20 


20 


25 


ns 


*CWL 

Write Command to CAS Lead Time 

20 


20 


25 


ns 


*DS 

1 

Data Setup Time 

0 


0 


0 


ns 

10 

^DH 

Data Hold Time 

15 


15 


15 


ns 

10 

^DHR 

Data Hold Time referenced to RAS 

1 

55 


55 


70 


ns 


*WCS 

Write Command Setup Time 

0 


0 


0 


ns 

11 

^RWD 

RAS to WE Delay Time 

100 


100 


130 


ns 

11 

*AWD 

Column Address to WE Delay Time 

65 


65 


80 


ns 

11 

*CWD 

CAS to WE Delay Time 

45 


45 


55 


ns 

11 

toZC 

Data to CAS Delay Time 

0 


0 


0 


ns 


tDZO 

Data to OE Delay Time 

0 


0 


0 


ns 


*OEA 

Access Time from OE 


20 


20 


25 

ns 

6 

k)EZ 

Output Buffer Turn-Off Delay from OE 

0 

10 

0 

10 

0 

20 

ns 

8 

toED 

OE to Data Delay Time 

10 


10 


20 


ns 


k)EH 

OE Command Hold Time 

10 


10 


20 


ns 


tROH 

RAS Hold Time referenced to OE 

15 


15 


15 


ns 


*csr 

CAS Setup Time for CAS-before-RAS Cycle 

10 


10 


10 


ns 


^CHR 

CAS Hold Time for CAS-before-RAS Cycle 

10 


10 


10 


ns 


*RPC 

RAS Precharge to CAS Active Time 

0 


0 


0 


ns 


^REF 

Refresh Period 


8 


8 


8 

ms 


*WSR 

WB Setup Time 

0 


0 


0 


ns 


*RWH 

WB Hold Time 

15 


15 


15 


ns 


^FSR 

DSF Setup Time referenced to RAS 

0 


0 


0 


ns 


^RFH 

DSF Hold Time referenced to RAS (1 ) 

15 


15 


15 


ns 


^FHR 

DSF Hold Time referenced to RAS (2) 

55 


55 


70 


ns 


*FSC 

DSF Setup Time referenced to CAS 

0 


0 


0 


ns 


k)FH 

DSF Hold Time referenced to CAS 

15 


15 


15 


ns 


l MS 

Write-Per-Bit Mask Data Setup Time 

0 


0 


0 


ns 


^MH 

Write-Per-Bit Mask Data Hold Time 

15 


15 


15 


ns 


^THS 

DT High Setup Time 

0 


0 


0 


ns 


tTHH 

DT High Hold Time 

15 


15 


15 


ns 


l TLS 

DT Low Setup Time 

0 


0 


0 


ns 
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AC Electrical Characteristics (Cont’d) 


Symbol 

Parameter 

V52C81 28-70 

V52C81 28-80 

V52C81 28-10 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Ulh 

DT Low Hold Time 

15 

10K 

15 

10K 

15 

10K 

ns 


Wh 

DT Low Hold Time referenced to RAS 
(Real Time Read Transfer) 

60 

10K 

65 

10K 

80 

10K 

ns 


Wh 

DT Low Hold Time referenced to Column Address 
(Real Time Read Transfer) 

25 


30 


30 


ns 


tcTH 

DT Low Hold Time referenced to CAS 
(Real Time Read Transfer) 

20 


25 


25 


ns 


UsR 

SE Setup Time referenced to RAS 

0 


0 


0 


ns 


UtEH 

SE Hold Time referenced to RAS 

15 


15 


15 


ns 


UrP 

DT to RAS Precharge Time 

60 


60 


70 


ns 


Up 

DT Precharge Time 

20 


20 


30 


ns 


^RSD 

RAS to First SC Delay Time (Read Transfer) 

70 


80 


100 


ns 


Usd 

Column Address to First SC Delay Time 
(Read Transfer) 

45 


45 


50 


ns 


tcsD 

CAS to First SC Delay Time (Read Transfer) 

20 


25 


25 


ns 


Usl 

Last SC to DT Lead Time 
(Real Time Read Transfer) 

5 


5 


5 


ns 


Usd 

DT to First SC Delay Time (Read Transfer) 

15 


15 


15 


ns 


Urs 

Last SC to RAS Setup Time (Serial Input) 

25 


25 


30 


ns 


Urd 

RAS to First SC Delay Time (Serial Input) 

20 


20 


25 


ns 


*sdd 

RAS to Serial Input Delay Time 

40 


40 


50 


ns 


*sdz 

Serial Output Buffer Turn-Off Delay from RAS 
(Pseudo Write Transfer) 

10 

40 

10 

40 

10 

50 

ns 

8 

Ucc 

SC Cycle Time 

30 


30 


30 


ns 


Uc 

SC Pulse Width (SC High Time) 

10 


10 


10 


ns 


Ucp 

SC Precharge Time (SC Low Time) 

10 


10 


10 


ns 


UcA 

Access Time from SC 


25 


25 


25 

ns 

7 

{ SOH 

Serial Output Hold Time from SC 

5 


5 


5 


ns 


Uds 

Serial Input Setup Time 

0 


0 


0 


ns 


*SDH 

Serial Input Hold Time 

15 


15 


15 


ns 


l SEA 

Access Time from SE 


25 


25 


25 

ns 

7 

*SE 

SE Pulse Width 

25 


25 


25 


ns 


'sep 

SE Precharge Time 

25 


25 


25 


ns 


*SEZ 

Serial Output Buffer Turn-Off Delay from SE 

0 

20 

0 

20 

0 

20 

ns 

8 

*SZE 

Serial Input to SE Delay Time 

0 


0 


0 


ns 



3-153 




MOSEL- VITELIC 


V52C8128 


AC Electrical Characteristics (Cont’d) 


Symbol 

Parameter 

V52C81 28-70 

V52C81 28-80 

V52C81 28-10 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

*szs 

Serial Input to First SC Delay Time 

0 


0 


0 


ns 


tsws 

Serial Write Enable Setup Time 

5 


5 


5 


ns 


*SWH 

Serial Write Enable Hold Time 

15 


15 


15 


ns 


tswis 

Serial Write Disable Setup Time 

5 


5 


5 


ns 


^SWIH 

Serial Write Disable Hold Time 

15 


15 


15 


ns 


^STS 

Split Transfer Setup Time 

25 


30 


30 


ns 


tSTH 

Split Transfer Hold Time 

25 


30 


30 


ns 


{ SQD 

SC-QSF Delay Time 


25 


25 


25 

ns 


*TQD 

DT-QSF Delay Time 


25 


25 


25 

ns 


tCQD 

CAS-QSF Delay Time 


35 


35 


35 

ns 


*RQD 

RAS-QSF Delay Time 


75 


75 


85 

ns 
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Notes 

1 . These parameters depend on cycle rate. 

2. These parameters depend on output loading. Specified values are obtained with the output open. 

3. An initial pause of 200jxs is required after power-up, followed by any 8 RAS cycles (DT/OE “high”) and 
any 8 SC cycles before proper device operation is achieved. In case of using internal refresh counter, a 
minimum of 8 CAS-before-RAS initialization cycles instead of 8 RAS cycles are required. 

4. AC measurements assume t T = 5 ns. 

5. V| H (min.) and V tL (max.) are reference levels for measuring timing of input signals. Also, transition times 
are measured between V !H and V| L . 

6. RAM port outputs are measured with a load equivalent to 1 TTL load and 1 00 pF. D 0 ut reference levels: 
Voh/Vol = 2.0V/0.8V. 

7. SAM port outputs are measured with a load equivalent to 1 TTL load and 30 pF. D 0 ut reference levels: 
VqhA/ol = 2.0V/0.8V. 

8. toFF (max.), toEz (max.), t S oz (max.) and t S ez (max.) define the time at which the outputs achieve the 
open circuit condition and are not referenced to output voltage levels. 

9. Either t RCH or t RRH must be satisfied for a read cycle. 

1 0. These parameters are referenced to CAS leading edge of early write cycles and to WB/WE leading edge 
in OE-controlled write cycles and read-modify-write cycles. 

1 1 ■ *wcs> *rwd> *cwd and *awd are not restrictive operating parameters. They are included in the data sheet 
as electrical characteristics only. If t W cs - *wcs (min.), the cycle is an early write cycle and the data out 
pin will remain open circuit (high impedance) throughout the entire cycle. If t RWD > t RWD (min.), t CWD > 
t C wD (min.) and t AWD > t AW o (min.), the cycle is a read-modify-write cycle and the data out will contain 
data read from the selected cell. If neither of the above sets of conditions is satisfied, the condition of the 
data out (at access time) is indeterminate. 

12. Operation within the t RCD (max.) limit ensures that t RAC (max.) can be met. t RCD (max.) is specified as a 
reference point only; if t RCD is greater than the specified t RCD (max.) limit, then access time is controlled 
b y tcAC- 

13. Operation within the t RAD (max.) limit ensures that t RAC (max.) can be met. t RAD (max.) is specified as a 
reference point only; if t RAD is greater than the specified t RAD (max.) limit, then access time is controlled 
by t A A- 
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Write Cycle (Early Write) 



*1 WB/WE 

W1/I01-W8/I08 

Cycle 

0 

WM1 data 

Write per bit 

1 

Don’t Care 

Normal Write 


WM1 data: 0: Write Disable 
1 : Write Enable 


WZA 


: “H” OR “L" 
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Write Cycle (OE Controlled Write) 



*1 WB/WE 

W1/I01-W8/I08 

Cycle 

0 

WM1 data 

Write per bit 

1 

Don’t Care 

Normal Write 


WM1 data: 0: Write Disable 
1: Write Enable 


vrn 


: “H” OR “L” 
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Read-Modify-Write Cycle 




WM1 data: 0: Write Disable 
1 : Write Enable 


59 
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Fast Page Mode Read-Modify-Write Cycle 


RAS 


CAS 


V|H-“ 

V|L- 


V|H-“ 

V|L- 

tASRH 


- tRASP - 


- tAR- 


■ tCSH- 


k- tRCD - 


tRAH 


It 


tASC 

tCAH 


A0~A8 


-tCAS- 


tCWL- 


tRP 

A. 


tcp 


int 


- tpRMW- 

■ tCAS - 


tASC 

JCAHJ tcWL-j 


tCP 




■ tRSH - 


■ tCAS - 


£ 


tASC 


tCWLH 

►ItCAH 


Z 


tRWL 


- jgmzmzL 



W1/I01- 

W8/I08 


*1 WB/WE 

W1/I01-W8/I08 

Cycle 

0 

WM1 data 

Write per bit 

1 

Don’t Care 

Normal Write 


Yzm 


: “H” OR “L” 


WM1 data: 0: Write Disable 
1: Write Enable 
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3 - 






WM1 DATA 

Cycle 

0 

Flash Write Disable 

1 

Flash Write Enable 
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Block Write Cycle 


RAS 


CAS 


A0-A8 


WB/WE 


DT/OE 


DSF 




*1 WBAA/E 

*2 W1/I01~W8/I08 

Cycle 

0 

WM1 data 

Masked Block Write 

i 

Don’t Care 

Block Write (Non Mask) 


WM1 data: 0: Write Disable 
1: Write Enable 


*3) Column Select 

W1/I01 — Column 0 (A 1C = 0, A oc = 0) 
W2/I02 — Column 1 (A 1C = 0, A oc = 1 ) l 
W3/I03 — Column 2 (A 1C =1, A oc = 0) f 
W4/I04 — Column 3 (A 1C = 1 , A oc = 1 ) J 


Wn/IOn 

= 0 : Disable 
= 1 : Enable 
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Page Mode Block Write Cycle 


RAS 


CAS 


A0~A8 


VlH- 
V| L - 


1 


tCRP 


V|H 

V|L 


tASR 
V|H- 
V|L 


- tRASP - 


- tAR- 


- tCSH - 

- tRCD- 


"*-tRAD 

tRAH 

<-Ht A sd 


ROW 

ADD. 


DT/OE 


WB/WE 


DSF 


tTHS-^| 

* TW 


V|H- 

VlL- 


tWSR- 


D0C 


tTHHi 




A 2 c~ 

4z$L 


tpc- 


tCAS- 


►U tpc 

H tcp 

— t C AS->j /^ 


- tCAH 


tASC- 


mm: 


tcp 


tCAH 


a 2C~ 

4 za. 


ynM 


- tRSH 

- tCAS 


y\. 


tRAL — 
tCAH 


Z 


mzzzzzzmmzzzzzzmzzzzzm 


tRWH 


VlH 

V|L 


tFSR- 


m 


JMS- 


wi/ioi~ VlH -77vT 

W8/I08 Vii -///l 


i mmnnmiimmmzzziznMR 


◄ tFHR 

'RFH, , fsc 




tDHR 
Mil t DS 


◄-tCFH , 

tFSC -►! 


1 tDH 


tDS - 


tCFH 




tDH 


tDS - 


tCFH 


V//////// 


tDH 




*1 WB/WE 

*2 W1/I01~W8/I08 

Cycle 

0 

WM1 data 

Masked Block Write 

1 

Don’t Care 

Block Write (Non Mask) 


WM1 data: 0: Write Disable 
1: Write Enable 


wm 


: “H” OR “L” 


*3) Column Select 

W1/I01 — Column 0 (A 1C = 0, A oc = 0) ^ 
W2/I02 — Column 1 (A 1C = 0, A oc = 1 ) l 
W3/I03 — Column 2 (A 1C = 1 , A oc = 0) [ 
W4/I04 — Column 3 (A 1C = 1 , A oc = 1 ) J 


Wn/IOn 
= 0 : Disable 
= 1 : Enable 
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Split Read Transfer Cycle 
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Write Transfer Cycle 


RAS 


CAS 


V|H- 

V|L- 


V|H- 

V|L- 


1 


7 


■ tCRP- 


Viw- 

WB/WE 


. tASR , 


■ tRC— 

- *RAS ' 

- tAR — 


- *CSH - 


■ tRCD - 




I *RAD 

tRAH 


a 




, tWSR . 


DSF 


V|H 

V|L 


tTLS 


a. 


. tFSR , 


tQFF, 


W1/I01- V|H 
W8/I08 V| L - 


tASC 


- tRSH - 

- tCAS - 


■ tRAL - 
- tCAH - 





r 1 

3 


A0~A8 ROW ADDRESS START ADDRESS mzzzzzmzx 


A0-A7 : TAP 






f tCPN ►] 


. *RWH , 


> mzzmzzzzzizzzmzzzzzzzzm 


JTLH 


, mZZZZZZZZZZZZZZZZZZZZZZZZZZZR 


. tRFH 


. < mmmzzzzzzzzzmzzzzizmi 


•*MS 


SC 


V|H — 
V|L- 


tSRS- 


'sc 


tESR 


SE V|H " 

bt V|L 


a 


tSDS 


IN w 

| V|L 


tSDH 


WM1 

DATA 




K 


• OPEN * 


tSRD 


Inhibit Rising Transient 


tREH 


mmrrmr/?///////h 


tsws 


tCQD 


tSDS 




SI01- 

SI08 


OUT 


QSF 


VOH- 

VOL- 


VOH- 

VOL- 


Previous ◄ 
Row Data 


- tRQD- 


' OPEN ■ 


X 


TAP MSB (A7) 


, tscc 

tSCP JSC, tgCP 


tSDH 


VALID 
^ DATA-IN 


-► New Row Data 


WM1 data: 0: Transfer Disable 
1 : T ransfer Enable 


////J : “ H ” 0R “ L ” 
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Serial Write Cycle (SE = V IL ) 



Serial Write Cycle (SE Controlled Inputs) 
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Pin Functions 

Address Inputs: A0-A8 

The 1 7 address bits required to decode 8 bits of the 
1,048,576 cell locations within the dynamic RAM 
memory array of the V52C81 28 are multiplexed onto 
9 address input pins (A 0 -A 8 ). Nine row address bits 
are lat ched on the falling edge of the row address 
strobe (RAS) and the following eight column address 
bits are latched on th e falling edge of the column 
address strobe (CAS). 

Row Address Strobe: RAS 

A random access cycle or a data t ransfer cycle 
begins at the falling edge of RAS. RAS is the control 
in put that latches the row address bits and the states 
of CAS, DT/OE, WB/WE, SE and DSF to invoke the 
various random access an d data transfer operating 
modes shown in Table 2. RAS has minimum and 
maximum pulse widths and a minimum precharge 
requirement which must be maintained for proper 
device operation and data integri ty. Th e RAM port is 
placed in standby mode when the RAS control is held 
“high”. 

C olumn Address Strobe: CAS 

CAS is the control input that latches the column 
address bits and the state of the special fun ction 
input DSF. DSF is used in conjunction with the RAS 
control to select either read/write operation or the 
special Block Write feature on the R AM p ort when 
DSF is held “low” at the falling edge of RAS . Refe r to 
the operation truth table shown in Table 1 . CAS has 
minimum and maximum pulse widths and a minimum 
precharge requirement which must be maint ained 
for proper device operation and data integrity. CAS 
also acts as an output enable forthe output buffers on 
the RAM port. 

Data T ransfer /Output Enable: DT/OE 

The DT/OE input is a multifunc tion p in. When 
DT/OE is “high” at the falling e dge of R AS, RAM port 
operations are performed and DT/OE i s used as an 
output enable c ontrol . When the DT/OE is “low” at the 
falling edge of RAS, a data transfer operation is 
started between the RAM port and the SAM port. 

Write Per Bit/W rite Enable: WB/WE 

The WB/WE input is also a multifuncti on pin . When 

WB/WE is “high” at the falling edge of RAS, during 
RAM port operations, it is used to write data into the 
memory array in the s ame manner as a standard 
DRAM. When WB/WE is “low” at the falling edge of 


RAS, during RAM port operat ions , the write-per-bit 
function is enabled. The WB/WE input also 
determines the direction of data transfer between the 
RAM arr ay and th e serial register (SAM). 

When WB/WE is “high” at the falling edge of RAS, 
the data is tra nsferred from RAM to SAM (read 
trans fer). When WB/WE is “low” at the falling edge of 
RAS, the data is transferred from SAM to RAM 
(masked write transfer). 

Write Mask Data/Data Input and Output: 
W 1 /I0 1 -W 8 /I0 8 

When the write-per-bit function is enabled, the 
mask data on the W/IOj pins is latched in to the write 
mask register (WM1 ) at the falling edge of RAS. Data 
is written into the DRAM on data lines where the 
write-mask data is a logic “1”. Writing is inhibited on 
data lines where the write-mask data is a logic “0”. 
The write-mask data is valid for only one cycle. Data 
is written into the RAM port during a write or read- 
mod ify-write cycle. Th e inpu t d ata is lat ched at the 
falling edge of either CAS or WB/WE, whichever 
occurs late. During an early-write cycle, the outputs 
are in the high-impedance state. Data is read out of 
the RAM port during a read or read-modify-write 
cycle. The output data becomes valid o n the W/IO ; 
pins aft er the specified access times from RAS, CAS, 
DT/OE and column add ress are satisfied and will 
remain valid as long as CAS and DT/OE are kept 
“low”. The outputs will return to the high- im pedance 
state at the rising edge of either CAS or DT/OE, 
whichever occurs first. 

Serial Clock: SC 

All operations of the SAM port are synchronized 
with the serial clock SC. Data is shifted in or out of the 
SAM registers at the rising edge of SC. In a serial 
read, the output data becomes valid on the SIO pins 
after the maximum specified serial access time t SCA 
from the rising edge of SC. The serial clock SC also 
increments the 8-bits serial pointer (7-bits in split 
register mode) which is used to select the SAM 
address. The pointer address is incremented in a 
wrap-around mode to select sequential locations 
after the starting location which is determined by the 
column address in the normal transfer cycle. When 
the pointer reaches the most significant address 
location (decimal 255), the next SC clock will place it 
at the least significant address location (decimal 0). 
The serial clock SC must be held at a constant V| H or 
V )L level during read/pseudo write/write transfer 
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operations and should not be clocked while the SAM 
port is in the standby mode, to prevent the SAM 
pointer from being incremented. 

Serial Enable: SE 

The SE input is used to enable serial access 
operation. In a serial read cycle, SE isjjsed as an 
output control. In a serial write cycle, SE is used as 
a write enable control. When SE is “high”, serial 
access is disabled, however, the serial address 
pointer location is still incremented when SC is 
clocked even when SE is “high”. 

Special Function Control Input: DSF 

T he DS F input is latched at the falling edge of RAS 
and CAS and allows for the selection of various 
random port and data transfer operating modes. In 
addition to the conventional multiport DRAM, the 
special features, consisting of flash write, block write, 
load/read color register and split read/write transfer 
can be invoked. 


Special Function Output: QSF 

QSF is an output signal which, during split register 
mode, indicates which half of the split SAM is being 
accessed. QSF “low” indicates that the lower split 
SAM (Bit 0-1 27) is being accessed, and QSF “high” 
indicates that the upper split SAM (Bit 128-255) is 
being accessed. QSF is monitored so that after it 
toggles and after allowing for a delay of t STS , split 
read/write transfer operation can be performed on 
the non-active split SAM. 

Serial Input/Output: SI01-SI08 

Serial input and output share common I/O pins. 
Serial input or output mode is determined by the most 
recent read, write or pseudo write transfer cycle. 
When a read transfer cycle is performed, the SAM 
port is in the output mode. When a write or pseudo 
write transfer cycle is performed, the SAM port is 
switched from output mode to input mode. During the 
subsequent write transfer cycle, the SAM remains in 
the input mode. 


Operation Mode 

The RAM port and data transfer opera ting o f the 
V52 C8128 a re determined by the state of CAS , DT/ 
OE, WB/WE, SE and DSF at the falling edge of RAS 


and by the state of DSF at the falling edge of CAS. 
The Table 1 and Table 2 show the operation truth 
table and the functional truth table for a listing of all 
available RAM port and transfer operations, 
respectively. 


Table 1. Operation Truth Table 


CAS Falling Edge \ 


DSF 


RAS Falling Edge \ 


CAS-before-RAS Refresh 


Masked Write Transfer 


Pseudo Write Transfer 


Split Write Transfer 
With Mask 


Masked Write Transfer 


Pseudo Write Transfer 


Split Write Transfer with 
Mask 


Read Transfer 


Split Read Transfer 


Read Transfer 


Split Read Transfer 


Read/Write per Bit 


Masked Flash Write 


Masked Block Write 


Masked Flash Write 


Read/Write 


Load/Read Color 


Block Write 


Load/Read Color 
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Table 2. Functional Truth Table 


Function 

RAS^ 

CAS^ 

Address 

W/IO 

Write 

Mask 

Register 

CAS 

DT/OE 

WB/WE 

DSF 

SE 

DSF 

RAS^ 

CAS^ 

RAS^ 

CAS^ 

CAS ^ 
WE^ 

WM1 

Color 

CAS-before-RAS Refresh 

0 

• 

• 


• 

- 

• 

- 

• 

- 

- 

- 

- 

- 

Masked Write Transfer 

1 

0 

0 

0 

0 

• 

Row 

TAP 

WM1 

• 

• 

WM1 

Load 

use 

_ 

Pseudo Write Transfer 

1 

0 

0 

0 

1 

• 

Row 

TAP 

• 

• 

• 

“ 


- 

Split Write Transfer 

1 

0 

0 

1 

• 

• 

Row 

TAP 

WM1 

- 

* 

WM1 

Load 

use 

- 

Read Transfer 

1 

0 

1 

0 

• 

• 

Row 

TAP 

• 

• 

• 

- 

- 

- 

Split Read Transfer 

1 

0 

1 

1 

• 

• 

Row 

TAP 

• 

• 

• 

- 

- 

- 

Write per Bit 

1 

1 

0 

0 

• 

0 

Row 

Column 

WM1 

- 

DIN 

WM1 

Load 

use 

- 

Masked Block Write 

1 

1 

0 

0 

• 

1 

Row 

Column 

A2C-7C 

WM1 

Column 

Select 


WM1 

Load 

use 

use 

Masked Flash Write 

1 

1 

0 

1 

• 

• 

Row 

• 

WM1 

- 


WM1 

Load 

use 

use 

Read/Write 

1 

1 

1 

0 


0 

Row 

Column 

• 

- 

DIN 

- 

- 

- 

Block Write 

1 

1 

1 

0 


1 

Row 

Column 

A2C-7C 

• 

Column 

Select 


- 

- 

use 

Load/Read Color 

1 

1 

1 

1 

• 

. 

Row 

• 

• 

- 

Color 

- 

- 

Load/Read 


Note : • = “0” or “1”, TAP = SAM Start Address, - = not used. 


If the special function control inpu t (DS F) is in the 
“low” state at the falling edges of RAS and CAS, 
only the conventional multipo rt DR AM o perating 
features can be invoked: CAS-before-RAS refresh, 
write transfer, pseudo-write transfer, read transfer, 
write per bit and read/write modes. If the DSF input 


is “high” at the falling edge of RAS, special features 
such as split write transfer, split read transfer, flash 
write and load/read color register can be i nvoke d. If 
the DSF input is “low” at the f alling e dge of RAS and 
“high” at the falling edge of CAS, the block write 
special feature can be invoked. 
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RAM Port Operation 
Fast Page Mode Cycle 

Fast page mode allows data to be transferred into 
or out of multiple colum n loc ations of the same row 
by pe rformi ng multiple CAS cycles during a s ingle 
active RAS cycle. During a fast page cycle, the RAS 
signal may be maintained active for a period up to 
100 ps. For the initial fast page mode access, the 
outp ut dat a is va lid after the specified a ccess t imes 
from RAS, CAS, column address and DT/OE. For 
all subsequent fast page mode read operations, the 
outp ut dat a is valid after the spe cified ac cess times 
from CAS, column address and DT/OE. When the 
write-per-bit function is enabl ed, t he mask data 
latched at the falling edge of RAS is maintained 
throughout the fast page mode write or read- 
modify-write cycle. 

RAS-Only Refresh 

The data in the DRAM requires periodic 
refreshing to prevent data loss. Refreshing is 
accomplished by performing a memory cycle at 
each of the 512 rows in the DRAM array within the 
specified 8ms refresh period. Although any normal 
memory cycle will perform the refresh operation, 
t his fu nction is most easily accomplished with the 
“RAS-Only” cycle. 

CAS-before-RAS Refresh 

The V52C81 28 al so offers an internal-refresh 
function. When CAS is he ld “low” for a specified 
period (t CS R) before RAS goes “low”, an internal 
refresh address counter and on-chip refresh control 
clock generators are enabled and an internal 
refresh operation takes place. When the refresh 
operation is completed, the internal refresh address 
counter is a utom atically incre mented in preparation 
for th e next CAS-b efore-RAS cycl e. Fo r successive 
CAS-before-RAS refres h cycles, CAS can remain 
“low” while cycling RAS. 


Hidden Refresh 

A hidden refresh is a CA S-before-RAS refresh 
performed by holding CAS “low” from a previous 
read cycle. This allows for the output data from the 
previous memory cycle to remain valid while 
performing a refresh. The internal refresh address 
counter provides the add ress and the refresh is 
acco mplished by cycling RAS after the specified 
RAS-precharge period (refer to Figure 1 .) 

Write-Per-Bit Function 

The write-per-bit function selectively controls the 
internal write-enable circuits of the RAM port. When 
WB/WE is held “low” at the falling edge of RAS, 
during a random access operation, the write-mask 
is enabled. At the same time, the mask data on the 
W/IOj pins is latched into the write-mask register 
(WM1). When a “0” is sensed on any of the W/IOj 
pins, their corresponding write circuits are disabled 
and new data will not be written. When an “1” is 
sensed on any of the Wj/IOj pins, their 
corresponding write circuits will remain enabled so 
that new data is written. The truth table of the write- 
per-bit function is shown in Table 3. 


At the falling edge of RAS 


CAS 

DT/OE 

WB/WE 

Wi/IOi 
(i = 1-8) 

Function 

H 

H 

H 

• 

Write Enable 

H 

H 


1 

Write Enable 

L 

0 

Write Mask 


Table 3. Truth Table for Write-Per-Bit Function 


k Memory Cycle ►k 

7 *\ 


RAS 


Refresh Cycle - 


Refresh Cycle 


CAS 


\ 


/ 


W1/I01- 

W8/I08 


Valid Data Output 


Figure 1. Hidden Refresh Cycle 
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An example of the write-per-bit function illustrating 
its application to displays is shown in Figures 2 and 3. 


CRT Display 



DT/OE |H ! 

DSF 1 L | 

WB/WE ^ |L^m j 

W,/IO, 

W 2 /I0 2 V/fyL W///,/ "t” Lie 

W3/103 w. 

w 4 /io 4 y/s^ v///\ -v vHta/y////////;z 

W5/105 

We/IOs ^Wrte V^/ -r 
W 7 /I07 izzzzzzzmzzzzzzzzzzz 

Ws/lOe mlm jk /zMM 
P Write 

- Wj/IOj = L : Write Mask 
Wj/IOj = H : Write 

Figure 2. Write-per-bit timing cycle 
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No Write (Masked) 
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No Write (Masked) 
"0" Write 

No Write (Masked) 
"1" Write 

No Write (Masked) 


Figure 3. Corresponding bit-map 


3 


Load Color Register/Read Color Register 

The V52C8128 is provided with an on-chip 8-bits 
register (color register) for use during the flash write 
or block write operation. Each bit of the color 
register corresponds to one of the DRAM I/O 
blocks. The l oad colo r registe r cycle is initiated by 
holding CAS, WB/WE, DT/OE and DSF “high” at the 
falling edge of RAS. The data presented on the Wj/ 
IOj lines is subsequently latche d into t he colo r 
register at the falling edge of either CAS or WB/WE, 
whichever occurs late. The data stored in the color 
register can be read out by performing a read color 
regis t er cycle . Th i s c ycle is activated by holding 
CAS, WB/WE, DT/OE and D SF “high” at the falling 
edge of RAS a nd by holding WB/WE “high” at the 
falling edge of CAS and throughout the remainder 
of the cycle. The data in the color register becomes 
valid on the Wj/IO j lin es after the specified access 
times from RAS and DT/OE are satisfied. During 
the load/read color register cycle, valid A 0 -A 8 row 
addresses are not required, but the memory cells 
on th e row address latched at the falling edge of 
RAS are refreshed. 


Flash Write 

Flash write is a spec ial RAM port write operation, 
which in a single RAS cycle allows for the data in 
the color register to be written into all the memory 
locations of a selected row. Each bit of the color 
register corresponds to one of the DRAM I/O blocks 
and the flash write operation can be selectively 
controlled on an I/O basis in the same manner as 
the write-per-bit operation. 

A fla sh write cycle is performed by holding CAS 
“high”, WB/W E “low” and DSF “high” at the falling 
edge of RAS. The mask data must als o be p rovided 
on the Wj/IOj lines at the falling edge of RAS in order 
to enable the flash write operation for selected I/O 
blocks (refer to Figures 4 and 5). 

Flash write is most effective for fast plane clear 
operations in frame buffer applications. Selected 
planes can be cleared by performing 512 flash write 
cycles and by specifying a different row address 
location during each flash write cycle (refer to 
Figure 6). Assuming a cycle time of 180ns, a plane 
clear operation can be completed in less than 
92. 2 jus. 
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CAS 

^ / 

TTN / — 

a 0 ~a 8 2>C 




WB/WE 77K ; 




DSF 27| 

i h 

w/iOi 

WM1 = L : Write Mask 

WM1 = H : Write 


Figure 4. Flash Write Timing 


Selected 

Row 


Color 
Register 


□ 


W/ . w /A 


□ □ 


□ 


Write Enable 


□ 

± 


□ □ 


Write Disable 

Figure 5. Flash Write 
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Figure 6. Plane clear application example 


Block Write 

Block write is also a sp ecial RAM port write 
operation which, in a single RAS cycle, allows for 
the data in the color register to be written into 4 
consecutive column address locations starting from 
a selected column address in a selected row. The 
block write operation can be selectively controlled 
on an I/O basis and a column mask capability is 
also available. 

A block w rite cycle is performed by holding CAS 
an d DT/ OE “high” and DSF “low” at the falling edge 
of RAS and by holding DSF “high” a t the falling 
edge of CAS. The s tate of the WB/WE input at the 
falling edge of RAS deter mines wh ether or not the 
I/O data mask is enabled (WB/WE must be “low” to 
enable the I/O data mask or “high” to disable it). At 


the falling edge of RAS, a valid row address and I/O 
mask data are also specified. At the falling edge of 
CAS, the starting column address location and 
column mask data must be provided. During a block 
write cycle, the 2 least significant column address 
locations (AOC and A1C) are internally controlled 
and only the six most significant column addr esses 
(A2C-A7C) are latched at the falling edge of CAS. 
(Refer to Figure 7). 

An example of the block write function is shown in 
Figure 8 with a data mask on W1/I01 , W4/I04, W6 / 
106, W7/I07 and column 2. Block write is most 
effective for window clear and fill operations in 
frame buffer applications, as shown on Figure 9. 
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Figure 7. Block Write Timing 
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Figure 8. Example for Block Write Operation 




Figure 9. Example of Block Write Application 
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Fast Page Mode Block Write Cycle 

Fast page mode block write can be used to 
perform high speed clear and fill operaitons. The 
cycle is initiated b y hold ing the DSF signal “low” at 
the falling edge of RAS and a fast page mode block 
write is performed during each subsequent CAS 
cy cle w ith DSF held “high” at the falling edge 
of CAS. 


If t he DSF signal is “low” at the falling edge of 
CAS, a normal fast page mode read/write operation 
will occur. Therefore, a combination of block 
write and read/write operations can be performed 
during a fast page mode block write cycle (refer to 
Figure 10). 


RAS 

CAS 

DSF 


”\ 



aUHi_nTL_m 

L 

v. 


fiTl ThI 


Block Write Cycle Read/Write Cycle Block Write Cycle 

Figure 10. Fast Page Mode Block Write Cycle 


SAM Port Operation 

The V52C8128 is provided with a 256 words by 8 
bits serial access memory (SAM) which can be 
operated in the single register mode or in the split 
register mode. 

Single Register Mode 

When operating in the single register mode, high 
speed serial read or write operations can be 
performed through the SAM port independent of the 
RAM port operations, except during read/write/ 
pseudo-write transfer cycles. The preceding 
transfer operation determines the direction of data 
flow through the SAM port. If the preceding transfer 
operation is a read transfer, the SAM port is in the 
output mode. If the preceding transfer operation is a 


write or pseudo write transfer, the SAM port is in the 
input mode. The pseudo write transfer operation 
only switches the SAM port from output mode to 
input mode; data is not transferred from SAM to 
RAM. 

Serial data can be read out of the SAM port after 
a read transfer (RAM -> SAM) has been performed. 
The data is shifted out of the SAM port starting at 
any of the 256 bits locations. The TAP location 
corresponds to the c olumn address selected at the 
falling edge of CAS during the read transfer cycle. 
The SAM registers are configured as circular data 
registers. The data is shifted out sequentially 
starting from the selected tap location to the most 
significant bit, and then wraps around to the least 
significant bit, as illustrated below. 


Start address : Tap location 


0 12 


253 254 255 
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Subsequent real-time read transfer may be 
performed on-the-fly as many times as desired, 
within the refresh constraints of the DRAM array. 
Simultaneous serial read operation can be 
performed with some timing restrictions. A pseudo 
write transfer cycle is performed to change the SAM 
port from output mode to input mode, in order to 
write data into the serial registers through the SAM 


port. A write transfer cycle must be used 
subsequently to load the SAM data into the RAM 
ro w sele cted by the row address at the falling edge 
of RAS. The starting location in the SAM registers 
for the next serial write is sel ected by the column 
address at the falling edge of CAS. The truth table 
for single register mode SAM operation is shown in 
Table 4. 


SAM Port Operation 

DT/OE at the 

falling edge of RAS 

SC 

SE 

Function 

Preceded by a 

Serial Output Mode 

H 

_n_ 

L 

Enable Serial Read 

Read Transfer 

H 

Disable Serial Read 

Serial Input Mode 

H 

J~L 

L 

Enable Serial Write 

Write Transfer 

H 

Disable Serial Write 

Serial Input Mode 

H 


L 

Enable Serial Write 

Pseudo Write Transfer 

H 

Disable Serial Write 


Table 4. Truth Table for SAM Port Operation 


Split Register Mode 

In split register mode, data can be shifted into or 
out of one half of the SAM while a split read or split 
write transfer is being performed on the other half of 
the SAM. A normal (non-split) read/write/pseudo 
write transfer operation must precede any split 
read/write transfer operation. The non-split read, 
write and pseudo write transfers will set the SAM 
port into output mode or input mode. The split read 
and write transfers will not change the SAM port 
mode set by the preceding normal transfer 
operation. RAM port operation may be performed 
independently except during split transfers. In the 


split register mode, serial data can be shifted in or 
out of one of the split SAM registers starting from 
any of the 128 tap locations, excluding the last 
address of each split SAM. Data is shifted in or out 
sequentially starting from the selected tap location 
to the most significant bit (127 or 255) of the first 
split SAM. Then the SAM pointer moves to the tap 
location selected for the second split SAM, to shift 
data in or out sequentially starting from this tap 
location to the most significant bit (255 or 127), and 
finally wraps around to the least significant bit, as 
illustrated below. 
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Refresh 

The SAM data registers are static flip-flop, 
therefore a refresh is not required. 

Data Transfer Operation 

The V52C8128 features two types of internal 
bidirectional data transfer capability between RAM 
and the SAM, as shown in Figure 11. During a 
normal transfer, 256 words by 8 bits of data can be 


loaded from RAM to SAM (Read T ransfer) or from 
SAM to RAM (Write Transfer). During a split 
transfer, 1 28 words by 8 bits of data can be loaded 
from the lower/upper half of the RAM into the lower/ 
upper half of the SAM (Split Read Transfer) or from 
the lower/upper half of the SAM into the lower/ 
upper half of the RAM (Split Write Transfer). The 
normal transfer and split transfer modes are 
controlled by the DSF special function input signal. 


256 columns 


1 28 columns 1 28 columns 


512 


512x256x8 
Memory Cell Array 


0 


256x8 


K^> 


512 



a. Normal (Non-split) Transfer 

Figure 11. Transfer Operation 


b. Split Transfer 


As shown in Table 5, the V52C81 28 supports five 
types of transfer operations: Read transfer, Split 
Read transfer, Write transfer, Split Write transfer 
and Pseudo Write transfer. Data transfer operations 
betwee n RAM and SAM are invoked by h oldin g the 
DT/OE signal “low” at the falling edge of RAS. The 
type of d ata transfer ope ration is determined by the 
state of CAS, WB/WE, SE and DSF which are 
latched at the falling edge of RAS. During normal 
data transfer operations, the SAM port is switched 
from input to output mode (Read Transfer) or output 
to input mode (Write Transfer/Pseudo Write 
Transfer), whereas it remains unchanged during 
split transfer operations (Split Read or Write 


Transfer). During a data transfer cycle, the row 
address A 0 -A 8 selects one of the 512 rows of the 
memory array to or from which data will be 
transferred, and the column address A 0 -A 7 selects 
one of the tap locations in the serial register. The 
selected tap location is the start position in the SAM 
port from which the first serial data will be read out 
during the subsequent serial read cycle or the start 
position in the SAM port into which the first serial 
data will be written during the subsequent serial 
write cycle. During split data transfer cycles, the 
most significant column address (A7C) is controlled 
internally to determine which half of the serial 
register will be accessed. 
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At the falling edge of RAS 





CAS 

DT/OE 

WB/WE 

SE 

DSF 

Transfer Mode 

Transfer Direction 

Transfer Bit 

SAM Port Mode 

H 

L 

H 

• 

L 

Read Transfer 

RAM SAM 

256x8 

Input -> Output 

H 

L 

L 

L 

L 

Write Transfer 

SAM -> RAM 

256x8 

Output -> Input 

H 

L 

L 

V 

L 

Pseudo Write Transfer 

— I 

_ 

Output -» Input 

H 

L 

H 

• 

H 

Split Read Transfer 

RAM -> SAM 

128x8 

Not changed 

H 

L 

L 

• 

H 

Split Write Transfer 

SAM RAM 

128x8 

Not changed 


Note: • = “H” or “L” 

Table 5. Transfer Modes 


Read Transfer Cycle 

A read transfer cycle consists of loading a 
selected row of data from the RAM array into the 
SAM registe r. A rea d trans fer is inv oked by holding 
CAS “high”, DT/OE “low”, WB/WE “high” and DSF 
“low” at the falling edge of R AS. T he row address 
selected at the falling edge of RAS determines the 
RAM row to be transferred into the SAM. The 
transfe r cycle is completed at the rising edge of 
DT/OE. When the transfer is completed, the SAM 
port is set into the output mode. In a read/real time 
read transfer cycle, the transfer of a new ro w of data 
is completed at the rising edge of DT/OE and this 
data becomes valid on the SIO lines after the 


specified access time (t SCA ) from the rising edge of 
the subsequent serial clock (SC) cycle. The start 
address of the serial pointer of the SAM is 
determined by the c olumn address selected at the 
falling edge of CAS. 

Figure 12 shows the operation block diagram for 
the read transfer operation. 

In a read transfer cycle (which is preceded by a 
write transfer cycle), the SC clock must be held at a 
constant V )L or V| H , after the SC high time has been 
satisfied. A rising edge of the SC clock must not 
occur until aft er the s pecified delay (t TS o) from the 
rising edge of DT/OE, as shown in Figure 13. 
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In a real time read transfer cycle (which is Write Transfer Cycle 
preceded by another read transfer cycle), the A write transfer cycle consists of loading the 
previou s row data appears on the SIO lines until the contents of the SAM register into a selected row of 

DT/OE signal goes “high” and the serial access the RAM array. If the SAM data to be transferred 

time (tgcA) f° r the following serial clock is satisfied. must first be loaded through the SAM port, a 

This feature allows for the first bit of the new row of pseudo write transfer operation must precede the 

data to appear on the serial output as soon as the write transfer cycles. However, if the SAM port data 

last bit of the previous row has been strobed without to be transferred into the RAM was previously 

any timing loss. To make this co ntinuous data flow loaded into the SAM via a read transfer, the SAM to 

possible, the risi ng edge o f DT/OE must be RAM transfer can be executed simply by 

synchronized with RAS, CAS and the subsequent performing a write tr ansfe r directl y. A wr ite transfer 

rising edge of SC (t RTH , t CTH , and t TSI _/t TSD must be isjnvoked beholding CAS “high”, DT/OE “low”, WB/ 

satisfied), as shown in Figure 14. WE “low” , SE “low” and DSF “low” at the falling 

The timing restrictions t TS L/tjsD are 5ns min ^ 5ns edge of RA $- This wr ' te transfer is selectively 

min. The split read transfer mode eliminates these controlled per RAM I/O block by setting the mask 
timing restrictions. data on the Wj/IOj lines at the falling edge of RAS 

(same as in the write-per-bit operation). Figures 15 
and 1 6 show the timing diagram and block diagram 
for write transfer operations, respectively. 

RAS 

CAS 
Aq-Aq 

WB/WE 

DSF 

DT/OE 
SC 




Figure 14. Real Time Read Transfer 
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Figure 16. Block Diagram for Write Transfer Operation 


The row address selected at the falling edge of 

RAS determines the RAM row address into which 
the data will be transferred. The c olumn address 
selected at the failing edge of CAS determines the 
start address of the serial pointer of the SAM. After 
the write transfer is completed, the SIO lines are set 
in the input mode so that serial data synchronized 
with the SC clock can be loaded. 


When consecutive write transfer operations are 
performed, new data must not be written into the 
serial register until the RAS cycle of the preceding 
write transfer is completed. Consequently, the SC 
clo ck mu st be held at a constant V (L or V )H during 
the RAS cycle. A rising edge of the SC clock is only 
allowed after the specified delay (t SRD ) from the 
rising edge of RAS, at which time a new row of data 
can be written in the serial register. 
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Pseudo Write Transfer Cycle 

A pseudo write transfer cycle must be performed 
before loading data into the serial register after a 
read transfer operation has been executed. The 
only purpose of a pseudo write transfer is to change 
the SAM port mode from output mode to input mode 
(a data transfer from SAM to RAM does not occur). 
After the serial register is loaded with new data, a 
write transfer cycle must be performed to transfer 
the data from SAM to RAM . A ps eudo wr ite transfer 
isjnvoked by_holding CAS “high”, DT/OE “low”, WB/ 
WE “lo w”, S E “high” and DSF “low” at the falling 
edge of RAS. The timing conditions are the same as 
the onejor the write transfer c ycle e xcept for the 
state of SE at the falling edge of RAS. 


1 28 columns 1 28 columns 

( 


rows 

V 


Active Non-Active 





\ 

~l : 

'/////////// 

// 128 bit 4 

'////S/////S. 

128 bit 


Split Data Transfer and QSF 

The V52C8128 features a bidirectional split data 
transfer capability between the RAM and the SAM. 
During split data transfer operation, the serial 
register is split into two halves which can be 
controlled independently. Split read or split write 
transfer operations can be performed to or from one 
half of the serial register while serial data can be 
shifted into or out of the other half of the serial 
register, as shown in Figure 17. The most 
significant column address location (A7C) is 
controlled internally to determine which half of the 
serial register will be accessed. QSF is an output 
which indicates which half of the serial register is in 
an active state. QSF changes state when the last 
SC clock is applied to active split SAM, as shown in 
Figure 18. 


Active SAM 

QSF Level 

lower SAM 

“Low” 

upper SAM 

“High” 


Figure 17. Split Register Mode 



Split Read Transfer Cycle 

A split read transfer consists of loading 128 
words by 8 bits of data from a selected row of the 
split RAM array into the corresponding non-active 
split SAM register. 

Serial data can be shifted out of the other half of 
the split SAM register simultaneously. The block 
diagram and timing diagram for split read transfer 
mode are shown in Figures 1 9 and 20, respectively. 
During split read transfer operation, the RAM port 


input clocks do not have to be synchronized with the 
serial clock SC, thus eliminating timing restrictions 
as in the case of on-the-fly read transfers. A split 
read transfer can be performed after a delay of t STS 
from the change of state of the QSF output is 
satisfied. 

A normal (non-split) read transfer operation must 
precede split read transfer cycles as shown in the 
example in Figure 21 . 
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128 x 8 


SIO 

Figure 19. Block Diagram for Split Read Transfer 




wr/wf immm f 


DT/OE 
DSF 
QSF 

Figure 20. Timing Diagram for Split Read Transfer 
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Split Write Transfer Cycle 

A split write transfer cycle consists of loading 1 28 
words by 8 bits of data from the non-active split 
SAM register into a selected row of the 
corresponding split RAM array. 

Serial data can be shifted into the other half of the 
split SAM register simultaneously. The block 
diagram and timing diagram for split write transfer 
mode are shown in Figures 22 and 23, respectively. 
During split write transfer operation, the RAM port 
input clocks do not have to be synchronized with the 
serial clock SC, thus allowing for real time transfer. 
A split write transfer can be performed after a delay 
of t STS from the change of state of the QSF output is 
satisfied. 

A pseudo write transfer operation must precede 
split transfer cycles as shown in Figure 24. The 
purpose of the pseudo write transfer operation is to 


switch the SAM port from output mode to input 
mode and to set the initial tap location prior to split 
write transfer operations. 



t 


sio 

Figure 22. Block Diagram for Split Write Transfer 
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V DD 



Pause Dummy 
(200ps) Cycle 


Read 

Transfer 


Split Read 
Transfer 


Split Read 
T ransfer 


Pseudo Write 
T ransfer 



Figure 25. Example of Split SAM Register Operation Sequence 


Split-Register Operation Sequence - Example 

Split read/write transfers must be preceded by a 
normal (non-split) transfer, such as a read, write or 
pseudo write transfer. Figure 25 illustrates an 
example of split register operation sequence after 
device power-u p and initialization. After power-up, 
a minimum of 8 RAS and 8 SC clock cycles must be 
performed to properly initialize the device. A read 
transfer is then performed a nd the column address 
latched at the falling edge of CAS sets the SAM tap 
pointer location, which up to that point was in an 
undefined location. Subsequently, the pointer 


address is incremented by cycling the serial clock 
SC from the starting location to the last location in 
the register (address 255), and wraps around to the 
tap location set by the split read transfer performed 
for the lower SAM while the upper SAM is being 
accessed. The SAM address is incremented as 
long as SC is clocked. The following split read 
transfer sets a new tap location in the upper split 
SAM register (address 128 in this example), and 
the pointer is incremented from this location by 
cycling the SC clock. 
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The next operation is a pseudo write transfer 
which switches the SAM port from output mode to 
input mode in preparation for either write transfers 
or split write transfers . The column address latched 
at the falling edge of CAS during the pseudo write 
transfer sets the serial register tap location. Serial 
data will be written into the SAM starting from this 
location. 


Transfer Operation Without CAS 

During all transfer cycles, the CAS input clock 
must be cycled, so that the c olum n addresses are 
latched at the f alling edge of CAS, to set the SAM 
tap location. If CAS was maintained at a constant 
“high” level during a transfer cycle, the SAM pointer 
location w ould b e undefined. Therefore, a transfer 
cycle with CAS held “high” is not allowed (refer to 
the illustration below). 


RAS 

CAS 

Address 

RAS 

CAS 


\ / 

\ / 

Row SAM Start 

\ / 


I Proper 
/ Transfer 
I Cycle 


l Not 
f Allowed 


Address J 


Tap Location Selection in Split Transfer 
Operation 

a. In a split transfer operation, column addresses 
AOC thr ough A6C must be latched at the falling 
edge of CAS in order to set the tap location in one 
of the split SAM registers. During a split transfer, 
column address A7C is controlled internally and 


th erefo re it is ignored internally at the falling edge 
of CAS. During a split transfer, it is not allowed to 
set the last address location (A0C-A6C = 7F), in 
either the lower SAM or the upper SAM, as the tap 
location. 


RAS \ / 

CAS \ / 

Address ZZZ2ZZZX Row #???% Tapaddress 

t t 

A0R-A8R A0C-A6C (A7C is don’t care: High or Low) 
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b. In the case of multiple split transfers performed 
into the same split SAM register, the tap location 
specified during the last split transfer, before QSF 
toggles, will prevail. In the example shown below, 
multiple split transfers are performed into the 


upper SAM (non-active) while the lower SAM 
(active) is being accessed at the time when QSF 
toggles, the first SC serial clock will start shifting 
serial data starting from the Tap N address loca- 
tion. 


RAS 

CAS 


a r 




Address - ( Row I X Tap I ) ( Row 2 ^ Tap 2 ) — SS ( Row N )( Tap N ) ■ 


Lower SAM : Active 


QSF Upper SAM : Non-Active Lower SAM : Non-Active 

J Last First Upper SAM : Active 

\ Clock Clock 



_Multiple Split transfer into upper SAM 
Serial access of lower SAM 


Serial access of upper SAM 
starting at Tap N location 


Split Read/Write Transfer Operation Allowable 
Period 

Figure 26 illustrates the relationship between the 
serial clock SC and the special function output QSF 
during split read/write transfers and highlights the 
time periods where split transfers are allowed, 


relative to SC and QSF. As indicated in Figure 26, a 
split read/write transfer is not allowed during the 
period of t S jH + *sts- 


SC 



Clock Clock 

jn_n_n 



QSF 


Split 

Read/Write 

Transfer 

allowed. 





*1 

7 

L 

I^STH 

tSTsI 


n 


YES 


NO 


YES 


NO 


YES 


NO 


YES 


Figure 26. Split Transfer Operation Allowable Periods 
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Split Transfer Cycle After Normal Transfer 
Cycle 

A split transfer may be performed following a rising edge of the first clock SC is satisfied (refer to 
normal transfer (Read/Write/Pseudo-Write transfer) the illustration shown below), 
provided that a minimum delay of 30ns from the 




RAS \ r~ 

\ / 

CAS \ / 

\ / 

DT/OE \ / 

DSF 

\ / 

/ \ 



QSF X 


SC 

n n n n n n n 

T ransfer Operation 

;30ns | 

Next Transfer ! ^ 

Next Transfer Operation is allowed. 

Not Allowed ! 


Normal Read Transfer Cycle After Normal Read 
Transfer Cycle 

Another read transfer may be performed SC is satisfied (refer to the illustration shown 
following the read transfer provided that a minimum below), 
delay of 30 ns from the rising edge of the first clock 




ras \ r" 

\ / 

CAS \ f 

\ / 

DT/OE \ / 

DSF 

\ / 



QSF X 


SC 

n n n n n n n 

T ransfer Operation 

'30ns 

r* — ► 

Next T ransfer 

Not Allowed 

■+ Next T ransfer Operation is allowed. 
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Normal Transfer After Split Transfer 

A normal transfer (read/write/psuedo write) may provided that a 30ns minimum delay is satisfied 


be performed following split transfer operation 

after the QSF signal toggles. 

QSF X 

0 ... _ , ! 30ns Min. 

Qn it Trancfor i 

“i 

All 

| ; 


Power-Up 

Power must be applied to the RAS and DT/OE 
input signals to pull them “high” before or at the 
same time as the V DD supply is turned on. After 
power-up, a paus e of 200 ^s econds minimum is 
required with RAS and DT /OE h eld “high”. After the 
pause, a minimum of 8 RAS and 8 SC dummy 
cycles must be performed to stabilize the internal 
circuitry, before valid read, write or transfer 
operations can b egin. During the initialization 
period, the DT/OE signal must be held “high”. If the 
internal refres h counter is used, a minimum 8 CAS- 
before-RA S init ialization cycles are required 
instead of 8 RAS cycles. 


Initial State After Power-Up 

W hen pow er is achieved with RAS, CAS, DT/OE 
and WB/WE held “high”, the internal state of the 
V52C8128 is automatically set as follows. 

However, the initial state can not be guaranteed 
for various power-up conditions and input signal 
levels. Therefore, it is recommended that the initial 
state be set after the initialization of the device is 
p erform ed (200 jis pause followed by a minimum of 
8 RAS cycles and 8 SC cycles) and before valid 
operations begin. 



State after power-up 

SAM port 

Input Mode 

QSF 

High-Impedance 

Color Register 

all “0” 

WM1 Register 

Write Enable 

TAP pointer 

Invalid 
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MULTIPORT VIDEO RAM WITH 
256K X 8 DRAM AND 512 X 8 SAM 


HIGH PERFORMANCE V52C8254 

60 

70 

80 

Max. RAS Access Time, (t RAC ) 

60 ns 

70 ns 

80 ns 

Max. CAS Access Time, (tc AC ) 

15 ns 

20 ns 

25 ns 

Max. Column Address Access Time, (t AA ) 

30 ns 

35 ns 

40 ns 

Min. Fast Page Mode Cycle Time, (t PC ) 

40 ns 

45 ns 

50 ns 

Min. ReadAA/rite Cycle Time, (t RC ) 

120 ns 

140 ns 

150 ns 

Max. Serial Access Time, (t SCA ) 

17 ns 

17 ns 

20 ns 

Min. Serial Port Cycle Time, (t S cc) 

22 ns 

22 ns 

25 ns 


Features 

■ Organization 

• RAM Port: 262,1 44 words x 8 bits 

• SAM Port: 512 words x 8 bits 

■ RAM Port 

• Fast Page Mode, Read-Modify-Write 

• Nibble (4 bit) Write 

• Non-Persistent Write-Per-Bit 

• Block Write/Flash Write 

• 512 R efresh Cycl es/8 ms 

• CAS- before-RAS Refresh, Hidden Refresh, 
RAS-only Refresh 

■ SAM Port 

• High Speed Serial Read/Write Capability 

• 512 Tap Locations 

■ RAM-SAM Bidirectional Transfer 

• Read/Write Transfer 

• Split ReadAA/rite Transfer 

■ Low CMOS Standby Current - 1 0 mA 

■ Package 

• 40 pin 400 mil SOJ 


Description 

The V52C8254 VRAM is organized as 262,144- 
words by 8-bits dynamic random access memory 
(RAM) port and a 512-words by 8-bits static serial 
access memory (SAM) port. The V52C8254 
supports three types of operations: random access 
to and from the RAM port, high speed serial access 
to and from the SAM port, and bidirectional transfer 
of data between any selected row in the RAM port 
and the SAM port. The RAM port and the SAM port 
can be accessed independently except when data 
is being transferred between them internally. 

In addition to the conventional multiport video 
RAM operating modes, the V52C8254 features the 
nibble write mode, split read/write transfer and 
block/flash write mode. 

The V52C8254 is fabricated in CMOS silicon 
gate process as well as advanced circuit designs to 
provide low power dissipation and wide operating 
margins. 


Device Usage Chart 


Operating 

Temperature 

Range 

Package Outline 

Access Time (ns) 

Power 

Temperature 

Mark 

K 

60 

70 

80 

Std 

0°C-70°C 

. 

. 

. 

. 

• 

Blank 


V52C8254 Rev. 00 April 1993 
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Description 

Pkg. 

Pin Count 

SOJ 

K 

40 


V52C8254 K 

J 

FAMILY DEVICE PKG. 

SOJ — 


"V" T T r r 

SPEED PWR. TEMP. 

(tRAC) I L_ BLANK (0°C to 70°C) 
L BLANK (STANDARD) 

— 60 (60 ns) 

— 70 (70 ns) 

— 80 (80 ns) 


40 Lead Pin Configuration 


VDD C 

1 

40 

□ VSS 

SC C 

2 

39 

□ SI08 

SIOI L 

3 

38 

□ SI07 

SI02 C 

4 

37 

□ SI06 

SI03 C 

5 

36 

□ SI05 

SI04 C 

6 

35 

□ SE 

DT/OE C 

7 

34 

□ W8/I08 

WI/IOI C 

8 

33 

□ W7/I07 

W2/I02 C 

9 

32 

□ W6/IO6 

W3/I03 C 

10 

31 

□ W5/I05 

W4/I04 C 

11 

30 

□ VSS 

VSS C 

12 

29 

□ DSF 

WBL/WEL C 

13 

28 

□ NC 

RAS C 

14 

27 

□ CAS 

A8 C 

15 

26 

□ WBH/WEH 

A7 C 

16 

25 

□ A0 

A6 C 

17 

24 

□ A1 

A5 C 

18 

23 

□ A2 

A4 C 

19 

22 

□ A3 

VDD C 

20 

21 

□ VSS 


K - SOJ 


Capacitance* 

T a = 25°C, V DD = 5 V ±1 0%, V ss = 0 V, f = 1 MHz 


Symbol 

Parameter 

Min. 

Max. 

Unit 

C|N 

Input Capacitance 


7 

PF 

0 in/oijt 

Input/Output 

Capacitance 


9 

PF 

C OUT 

Output Capacitance (QSF) 


9 

PF 


*Note: Capacitance is sampled and not 1 00% tested. 


Pin Names 


Name 

Description 

A0-A8 

Address Inputs 

RAS 

Row Address Strobe 

CAS 

Column Address Strobe 

DT/OE 

Data Transfer/Output Enable 

WBL/WEL 

Write per Bit/Write Enable 
(lower 4 bits) 

WBH/WEH 

Write per Bit/Write Enable 
(higher 4 bits) 

DSF 

Special Function Control 

W1/I01-W8/I08 

Write Mask/Data In, Out 

SC 

Serial Clock 

SE 

Serial Enable 

SI01-SI08 

Serial Input/Output 

VDD/VSS 

Power (5V)/Ground 

NC 

No Connection 


Abso/ute Maximum Ratings* 

Ambient Temperature 

Under Bias -10°C to +80°C 

Storage Temperature (plastic) ....-55°C to +125°C 

Voltage Relative to V ss -1 .0 to +7.0 V 

Short Circuit Out Current 50 mA 

Power Dissipation ....1 W 

*Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 
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MULTIPORT VIDEO RAM WITH 
256K X 8 DRAM AND 512X8 SAM 


HIGH PERFORMANCE V52C8255 

60 

70 

80 

Max. RAS Access Time, (t RAC ) 

60 ns 

70 ns 

80 ns 

Max. CAS Access Time, (tc AC ) 

15 ns 

20 ns 

25 ns 

Max. Column Address Access Time, (t M ) 

30 ns 

35 ns 

40 ns 

Min. Fast Page Mode Cycle Time, (t PC ) 

40 ns 

45 ns 

50 ns 

Min. ReadA/Vrite Cycle Time, (t RC ) 

120 ns 

140 ns 

150 ns 

Max. Serial Access Time, (t SCA ) 

17 ns 

17 ns 

20 ns 

Min. Serial Port Cycle Time, (tscc) 

22 ns 

22 ns 

25 ns 


Features 

■ Organization 

• RAM Port: 262,144 words x 8 bits 

• SAM Port: 512 words x 8 bits 

■ RAM Port 

• Fast Page Mode, Read-Mod ify-Write 

• Non-Persistent Write-Per-Bit 

• Block Write/Flash Write 

• 512 R efresh Cycl es/8 ms 

• CAS- before-RAS Refresh, Hidden Refresh, 
RAS-only Refresh 

■ SAM Port 

• High Speed Serial ReadA/Vrite Capability 

• 512 Tap Locations 

■ RAM-SAM Bidirectional Transfer 

• ReadA/Vrite Transfer 

• Split ReadA/Vrite Transfer 

■ Low CMOS Standby Current - 1 0 mA 

■ Package 

• 40 pin 400 mil SOJ 


Description 

The V52C8255 VRAM is organized as 262,144- 
words by 8-bits dynamic random access memory 
(RAM) port and a 512-words by 8-bits static serial 
access memory (SAM) port. The V52C8255 
supports three types of operations: random access 
to and from the RAM port, high speed serial access 
to and from the SAM port, and bidirectional transfer 
of data between any selected row in the RAM port 
and the SAM port. The RAM port and the SAM port 
can be accessed independently except when data 
is being transferred between them internally. 

In addition to the conventional multiport video 
RAM operating modes, the V52C8255 features the 
block write and flash write functions on the RAM 
port and a split read/write data transfer capability on 
the SAM port. 

The V52C8255 is fabricated in CMOS silicon 
gate process as well as advanced circuit designs to 
provide low power dissipation and wide operating 
margins. 


Device Usage Chart 


Operating 

Temperature 

Range 

Package Outline 

Access Time (ns) 

Power 

Temperature 

Mark 

K 

60 

70 

80 

Std 

0°C-70°C 

. 

. 

. 

. 

. 

Blank 


V52C8255 Rev. 00 April 1993 
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Description 

Pkg . 

Pin Count 

SOJ 

K 

40 


V52C8255 K 

T 

FAMILY DEVICE PKG. 

SOJ — 


T ‘V 

SPEED PWR. TEMP. 

(tRAC) I L_ BLANK (0°C to 70°C) 

*— BLANK (STANDARD) 

— 60 (60 ns) 

— 70 (70 ns) 

L- 80 (80 ns) 


40 Lead Pin Configuration 


VDD 

SC 

5101 

5102 

5103 
_SI04 
DT/OE 
W1/I01 
W2/I02 
W3/I03 
W4/I04 

_vss 

WB/WE 

RAS 
A8 
A 7 
A6 
A5 
A4 

VDD 


c 

1 

40 

c 

2 

39 

c 

3 

38 

c 

4 

37 

c 

5 

36 

c 

6 

35 

c 

7 

34 

c 

8 

33 

c 

9 

32 

c 

10 

31 

c 

11 

30 

c 

12 

29 

c 

13 

28 

c 

14 

27 

c 

15 

26 

c 

16 

25 

c 

17 

24 

c 

18 

23 

c 

19 

22 

c 

20 

21 


K - SOJ 


vss 

SI08 

SI07 

SI06 

SI05 

SE 

W8/I08 

W7/I07 

W6/I06 

W5/I05 

VSS2 

DSF 

NC 

CAS 

QSF 

AO 

A1 

A2 

A3 

VSS 


Pin Names 


Name 

Description 

A0-A8 

Address Inputs 

RAS 

Row Address Strobe 

CAS 

Column Address Strobe 

DT/OE 

Data Transfer/Output Enable 

WB/WE 

Write per Bit/Write Enable 

DSF 

Special Function Control 

W1/I01-W8/I08 

Write Mask/Data In, Out 

SC 

Serial Clock 

SE 

Serial Enable 

SI01-SI08 

Serial Input/Output 

QSF 

Special Flag Output 

VDD/VSS 

Power (5V)/Ground 

NC 

No Connection 


Capacitance * 

T a = 25°C, V DD = 5 V ±1 0%, V ss = 0 V, f = 1 MHz 


Symbol 

Parameter 

Min. 

Max. 

Unit 

C IN 

Input Capacitance 


7 

PF 

Cin/out 

Input/Output 

Capacitance 


9 

PF 

C OUT 

Output Capacitance (QSF) 


9 

PF 


*Note: Capacitance is sampled and not 1 00% tested. 


Absoiute Maximum Ratings* 

Ambient Temperature 

Under Bias ..-10°C to +80°C 

Storage Temperature (plastic) ....-55°C to +125°C 

Voltage Relative to V ss -1 .0 to +7.0 V 

Short Circuit Out Current 50 mA 

Power Dissipation 1 W 

*Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 
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MOSEL- VITELIC V52C8256 PRELIMINARY 

MULTIPORT VIDEO RAM WITH 
256K X 8 DRAM AND 512 X 8 SAM 


HIGH PERFORMANCE V52C8256 

60 

70 

80 

Max. RAS Access Time, (t RAC ) 

60 ns 

70 ns 

80 ns 

Max. CAS Access Time, (tcAc) 

15 ns 

20 ns 

25 ns 

Max. Column Address Access Time, (t AA ) 

30 ns 

35 ns 

40 ns 

Min. Hyper Page Mode Cycle Time, (t PC ) 

40 ns 

45 ns 

50 ns 

Min. ReadA/Vrite Cycle Time, (t RC ) 

120 ns 

140 ns 

150 ns 

Max. Serial Access Time, (t S cA) 

17 ns 

17 ns 

20 ns 

Min. Serial Port Cycle Time, (t S cc) 

22 ns 

22 ns 

25 ns 


Features 

■ Organization 

• RAM Port: 262,1 44 words x 8 bits 

• SAM Port: 512 words x 8 bits 

■ RAM Port 

• Hyper Page Mode (with extended Data Out) 

• Persistent Mask Write 

• Block Write/Flash Write 

• 512 R efresh Cycl es/8 ms 

• CAS- before-RAS Refresh, Hidden Refresh, 
RAS-only Refresh 

■ SAM Port 

• High Speed Serial Read/Write Capability 

• 512 Tap Locations 

• Programmable Split SAM 

■ RAM-SAM Bidirectional Transfer 

• Read/Write Transfer 

• Split Read/Write Transfer 

■ Low CMOS Standby Current - 1 0 mA 

■ Package 

• 40 pin 400 mil SOJ 


Description 

The V52C8256 VRAM is organized as 262,144- 
words by 8-bits dynamic random access memory 
(RAM) port and a 512-words by 8-bits static serial 
access memory (SAM) port. The V52C8256 
supports three types of operations: random access 
to and from the RAM port, high speed serial access 
to and from the SAM port, and bidirectional transfer 
of data between any selected row in the RAM port 
and the SAM port. The RAM port and the SAM port 
can be accessed independently except when data 
is being transferred between them internally. 

In addition to the conventional multiport video 
RAM operating modes, the V52C8256 features the 
persistent mask write, programmable SAM, block/ 
flash write and split read/write transfer. 

The V52C8256 is fabricated in CMOS silicon gate 
process as well as advanced circuit designs to 
provide low power dissipation and wide operating 
margins. 


Device Usage Chart 


Operating 

Temperature 

Range 

Package Outline 

Access Time (ns) 

Power 

Temperature 

Mark 

K 

60 

70 

80 

Std 

0°C-70°C 

• 

• 

• 

• 

• 

Blank 


V52C8256 Rev. 00 April 1993 
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MOSEL-VITELIC 


V52C8256 


Description 

Pkg. 

Pin Count 

SOJ 

K 

40 


V52C8256 K 

J 

FAMILY DEVICE PKG. 

SOJ — 


"V T X r r 

SPEED PWR. TEMP. 

(tRAC) I L_ BLANK (0°C to 70°C) 
BLANK (STANDARD) 

— 60 (60 ns) 

— 70 (70 ns) 

— 80 (80 ns) 


40 Lead Pin Configuration 


VDD C 

1 

40 

□ VSS 

SC C 

2 

39 

□ SI08 

SIOI C 

3 

38 

□ SI07 

SI02 C 

4 

37 

□ SI06 

SI03 C 

5 

36 

□ SI05 

SI04 C 

6 

35 

□ SE 

DT/OE C 

7 

34 

□ W8/IO8 

WI/IOI C 

8 

33 

□ W7/I07 

W2/I02 C 

9 

32 

□ W6/I06 

W3/I03 C 

10 

31 

□ W5/I05 

W4/I04 C 

11 

30 

□ VSS2 

VSS C 

12 

29 

□ DSF 

WB/WE E 

13 

28 

□ NC 

RAS E 

14 

27 

□ CAS 

A8 E 

15 

26 

□ QSF 

A7 E 

16 

25 

□ A0 

A6 E 

17 

24 

□ A1 

A5 E 

18 

23 

□ A2 

A4 E 

19 

22 

□ A3 

VDD E 

20 

21 

□ VSS 


K - SOJ 


Pin Names 


Name 

Description 

A0-A8 

Address Inputs 

RAS 

Row Address Strobe 

CAS 

Column Address Strobe 

DT/OE 

Data Transfer/Output Enable 

WB/WE 

Write per Bit/Write Enable 

DSF 

Special Function Control 

W1/I01-W8/I08 

Write Mask/Data In, Out 

SC 

Serial Clock 

SE 

Serial Enable 

SI01-SI08 

Serial Input/Output 

QSF 

Special Flag Output 

VDD/VSS 

Power (5V)/Ground 

NC 

No Connection 


Capacitance* 

T a = 25°C, V DD = 5 V ±1 0%, V ss = 0 V, f = 1 MHz 


Symbol 

Parameter 

Min. 

Max. 

Unit 

C|N 

Input Capacitance 


7 

PF 

C IN/OUT 

Input/Output 

Capacitance 

: 

9 

PF 

C OUT 

Output Capacitance (QSF) 


9 

PF 


‘Note: Capacitance is sampled and not 1 00% tested. 


Absolute Maximum Ratings* 


Ambient Temperature 

Under Bias -1 0°C to +80°C 

Storage Temperature (plastic) ....-55°C to +125°C 

Voltage Relative to V $s -1 .0 to +7.0 V 

Short Circuit Out Current ........................50 mA 

Power Dissipation.. 1 W 


*Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 
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PRELIMINARY 


MOSEL- VITELIC V52C8258 

MULTIPORT VIDEO RAM WITH 
256K X 8 DRAM AND 512 X 8 SAM 


HIGH PERFORMANCE V52C8258 

60 

70 

80 

Max. RAS Access Time, (t RAC ) 

60 ns 

70 ns 

80 ns 

Max. CAS Access Time, (t^c) 

15 ns 

20 ns 

25 ns 

Max. Column Address Access Time, (t AA ) 

30 ns 

35 ns 

40 ns 

Min. Fast Page Mode Cycle Time, (t PC ) 

40 ns 

45 ns 

50 ns 

Min. Read/Write Cycle Time, (t RC ) 

120 ns 

140 ns 

150 ns 

Max. Serial Access Time, (tscA) 

17 ns 

17 ns 

20 ns 

Min. Serial Port Cycle Time, (t S cc) 

22 ns 

22 ns 

25 ns 


Features 

■ Organization 

• RAM Port: 262,1 44 words x 8 bits 

• SAM Port: 51 2 words x 8 bits 

■ RAM Port 

• Fast Page Mode, Read-Modify-Write 

• Persistent Mask Write 

• Block Write/Flash Write 

• 512 R efresh Cycl es/8 ms 

• CAS- before-RAS Refresh, Hidden Refresh, 
RAS-only Refresh 

■ SAM Port 

• High Speed Serial Read/Write Capability 

• 512 Tap Locations 

• Programmable Split SAM 

■ RAM-SAM Bidirectional Transfer 

• Read/Write Transfer 

• Split Read/Write Transfer 

■ Low CMOS Standby Current - 1 0 mA 

■ Package 

• 40 pin 400 mil SOJ 


Description 

The V52C8258 VRAM is equipped with a 
262,144-words by 8-bits dynamic random access 
memory (RAM) port and a 512-words by 8-bits 
static serial access memory (SAM) port. The 
V52C8258 supports three types of operations: 
random access to and from the RAM port, high 
speed serial access to and from the SAM port, and 
bidirectional transfer of data between any selected 
row in the RAM port and the SAM port. The RAM 
port and the SAM port can be accessed 
independently except when data is being 
transferred between them internally. 

In addition to the conventional multiport video 
RAM operating modes, the V52C8258 features the 
persistent mask write, programmable split SAM and 
split read/write transfer. 

The V52C8258 is fabricated in CMOS silicon 
gate process as well as advanced circuit designs to 
provide low power dissipation and wide operating 
margins. 


Device Usage Chart 


Operating 

Temperature 

Range 

Package Outline 

Access Time (ns) 

Power 

Temperature 

Mark 

K 

60 

70 

80 

Std 

0°C-70°C 

• 

• 

• 


• 

Blank 


V52C8258 Rev. 00 March 1993 
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MOSEL-VITELIC 


V52C8258 


Description 

Pkg. 

Pin Count 

SOJ 

K 

40 


V52C8258 K 

J 

FAMILY DEVICE PKG. 

SOJ — 


T x r T 

SPEED PWR. TEMP. 

(tRAC) I L- BLANK (0°C to 70°C) 

*— BLANK (STANDARD) 

— 60 (60 ns) 

— 70 (70 ns) 

— 80(80 ns) 


40 Lead Pin Configuration 


VDD 

SC 

5101 

5102 

5103 
_SI04 
DT/OE 

WI/IOI 

W2/I02 

W3/I03 

W4/I04 

_vss 

WB/WE 

RAS 

A8 

A7 

A6 

A5 

A4 

VDD 


VSS 

SI08 

SI07 

SI06 

SI05 

SE 

W8/IO8 

W7/I07 

W6/I06 

W5/I05 

VSS2 

DSF 

NC 

CAS 

QSF 

AO 

A1 

A2 

A3 

VSS 



K - SOJ 


Pin Names 


Name 

Description 

A0-A8 

Address Inputs 

RAS 

Row Address Strobe 

CAS 

Column Address Strobe 

DT/OE 

Data Transfer/Output Enable 

WB/WE 

Write per Bit/Write Enable 

DSF 

Special Function Control 

W1/I01-W8/I08 

Write Mask/Data In, Out 

SC 

Serial Clock 

SE 

Serial Enable 

SI01-SI08 

Serial Input/Output 

QSF 

Special Flag Output 

VDD/VSS 

Power (5V)/Ground 

NC 

No Connection 


Capacitance* 

T a = 25°C, V DD = 5 V ±1 0%, V ss = 0 V, f = 1 MHz 


Symbol 

Parameter 

Min. 

Max. 

Unit 

C|N 

Input Capacitance 


7 

PF 

C IN/OUT 

Input/Output 

Capacitance 


9 

PF 

C OUT 

Output Capacitance (QSF) 


9 

PF 


*Note: Capacitance is sampled and not 1 00% tested. 


Absolute Maximum Ratings* 

Ambient Temperature 

Under Bias -10°C to +80°C 

Storage Temperature (plastic) ....-55°C to +125°C 

Voltage Relative to V ss -1 .0 to +7.0 V 

Short Circuit Out Current ..50 mA 

Power Dissipation 1 W 

*Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 




MOSEL- VITELIC 


V52C8258 
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DRAM Memory Modules 




MOSEL - VITELIC V100J9 and V100J8 

1MX9, 1M X 8 BIT FAST PAGE MODE 
CMOS DYNAMIC RAM MEMORY MODULE 


HIGH PERFORMANCE V100J8/9 

60/60L 

70/70L 

80/80L 

Max. RAS Access Time, (t RAC ) 

60 ns 

70 ns 

80 ns 

Max. Column Address Access Time, (t CAA ) 

30 ns 

35 ns 

40 ns 

Min. Fast Page Mode Cycle Time, (t pc ) 

40 ns 

45 ns 

50 ns 

Min. Read/Write Cycle Time, (t RC ) 

120 ns 

130 ns 

150 ns 


LOW POWER V100J8/9L 

60L 

70L 

80L 

Max. CMOS Standby Current, (l DD6 ) 

1 .6/1 .8 mA 

1.6/1 .8 mA 

1.6/1 .8 mA 

Features 

Description 




■ 1 M x 8 (or x 9)-bit organization 

■ Utilizes eight or nine 1 M x 1 CMOS RAMs 

■ RAS access time: 60, 70, 80 ns 

■ Low power dissipation 

• V100J8/9-80 

— Operating Current - 560/630 mA max. 
— TTL Standby Current - 1 8 mA max. 

■ Low CMOS Standby Current 

• VI 00J8/9 - 8/9 mA max. 

• VI 00J8/9L - 1 .6/1 .8 mA max. 

■ Battery Back-up M ode ( V100J8/9L Only) 

■ Rea d-Modif y-Wri te, RAS-Only Refresh, 
CAS-Before-RAS Refresh capability 

■ Refresh Interval 

• VI 00J8/9 - 512 cycles/8 ms 

• VI 00J8/9L -512 cycles/64 ms 

■ Fast Page Mode for a sustained data rate 
greater than 25 MHz 

n Available in standard 30-lead single-in-line 
module 


The V100J8/9 are high speed 1 ,048,576 x 8/9 bit 
CMOS dynamic random access memory modules. 
The VI 00J8/9 offers a combination of features: Fast 
Page Mode for high data bandwidth, fast usable 
speed, CMOS standby current and, on request, 
extended refresh for very low data retention power 
(V100J8/9L). 

All inputs and outputs are TTL compatible. Input 
and output capacitances are significantly lowered to 
allow increased system performance. Fast Page 
Mode operation allows random access of up to 
1 024 bits within a row with cycle time s as short as 
40 ns. Because of static circuitry, the CAS clock is 
not in the critical timing path. The flow-through col- 
umn address latches allow address pipelining while 
relaxing many critical system timing requirements 
for fast usable speed. These features make the 
VI 00J8/9L ideally suited for high performance com- 
puting systems. 

The V100J8/9L offer a maximum data retention 
power of 13.2/14.85 mW whe n ope rating i n CM OS 
standby mode and performing CAS-before-RAS re- 
fresh cycles. 


Device Usage Chart 


Operating 

Temperature 

Range 

Bit Organization 

Module Type 

Access Time (ns) 

Power 

x 8 

x 9 

S 

L 

60 

70 

80 

Std 

Low 

0°C-70°C 

• 

• 

• 

• 

• 

• 

• 

• | 

• 


V100J8/9 Rev. 00 February 1993 
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MOSEL-VITELIC 


V100J8/9 


Part Number Information viooj 

I 60 (60 ns ACCESS TIME) 

SPEED: 70 (70 ns ACCESS TIME) 
80 (80 ns ACCESS TIME) 

MODULE HEIGHT (IN INCHES) 


•— MODULE EDGE CONTACT: g’ "HN ^ATED^ 


— CONFIGURATION: ®; ® 

IMx 8/9 MEMORY MODULE 
USES 8/9 1M X 1 SOJ CMOS DRAMS 


Pin Configuration 
x 9 Organization 


VDD (1) 
CAS (2) 
DQ1 (3) 
A0 (4) 
A1 (5) 
DQ2 (6) 
A2 (7) 
A3 (8) 
VSS (9) 
DQ3 (1 0) 
A4 (11) 
A5 (12) 
DQ4 (1 3) 
A6 (14) 
A7 (15) 
DQ5 (16) 
A8 (17) 
A9 (18) 
NC (19) 
DQ6 (20) 
WE (21) 
VSS (22) 
DQ7 (23) 
NC (24) 
DQ8 (25) 
Q9 (26) 
RAS (27) 
CAS9 (28) 
D9 (29) 


S MODULE L MODULE 

NOTE: x 8 Organization 

Pins 26, 28, 29 are not connected 


Absolute Maximum Ratings* 


Ambient Temperature 

Under Bias -1 0°C to +80°C 

Storage Temperature (plastic) ....-55°C to +125°C 
Voltage on any pin Relative to V ss ...-1 .0 to +7.0 V 

Data Out Current 50 mA 

Power Dissipation 9.0 W 



*Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 


Pin Names (x 9 Organization) 


Name 

Description 

A0-A9 

Address Inputs 

RAS 

Row Address Strobe 

CAS, CAS9 

Column Address Strobes 

WE 

Write Enable 

DQ1-DQ8 

Data In/Data Out 

D9 

Data In 

Q9 

Data Out 

V DD 

5 V Supply 

v ss 

Ground 

NC 

No Connection 


x 8 Organization 

CAS9, D9, Q9 are not connected 


Capacitance* (x9 Organization) 

T A = 0°Cto70°C,V DD = 5V±10%,V ss = 0V 


Symbol 

Parameter 

Min. 

Max. 

Unit 

C IN 

Input Capacitance, 

Address Inputs 


70 

pF 

C IN 

Input Capacitance, 

RAS, WE 


75 

pF 

C IN(DQ) 

Data Input/Output 
Capacitance, DQ1-DQ8 


20 

pF 

C IN(CAS) 

Input Capacitance, CAS 


75 

PF 

C IN(CAS9) 

Input Capacitance, CAS9 


10 

PF 

C IN(D9) 

Input Capacitance, D9 


10 

PF 

C 0(Q9) 

Output Capacitance, Q9 


15 

PF 


*Note: Capacitance is sampled and not 1 00% tested. 
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MOSEL- VITELIC 


V100J8/9 


Functional Diagram 


x 9 Organization 



CAS9, D9, Q9 are not connected 
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MOSEL- VITELIC 


V100J8/9 


DC and Operating Characteristics d-2) 

T a = 0°C to 70°C, V DD = 5 V ± 10%, V ss = 0 V, unless otherwise specified. 


Symbol 

Parameter 

Power 

Access 

Time 

V100J8 

V100J9 

Unit 

Test Conditions 

Notes 

Min. 

Max. 

Min. 

Max. 

'u 

Input Leakage Current 
(any input pin) 



-80 

80 

-90 

90 

HA 

V SS - V IN - V DD 


Ko 

Output Leakage Current 
(for High-Z State) 



-10 

10 

-10 

10 

ma 

^SS~ V OUT ~ V DD 

RAS, CAS at V |H 


’ddi 

V DD Supply Current, 
Operating 


60 


720 


810 

mA 

*RC = *RC 

1,2 

1 70 


640 


720 

80 


560 


630 

*DD2 

V DD Supply Current, 

TTL Standby 




16 


18 

mA 

RAS, CAS at V |H 
other inputs > Vgg 


*DD3 

V DD Supply Current, 
RAS-Only Refresh 


60 


720 


810 

mA 

*rc = 'rc ( m ' n ) 

2 

70 


640 


720 

80 


560 


630 

*DD4 

V DD Supply Current, 

Fast Page Mode 

Operation 


60 


640 


720 

mA 

Minimum Cycle 

1,2 

70 


560 


630 

80 


480 


540 

*DD5 

V DD Supply Current, 
Standby, Output Enabled 

STD 



24 


27 

mA 

ras=v ih , cas=v il 
other inputs > V^ 


LOW 



16 


18 

*DD6 

V DD Supply Current, 

CMOS Standby 

STD 



8 


9 

mA 

RAS >V DD - 0.2 V 
CAS > Vp D - 0.2V 
other inputs > V ss 


LOW 



1.6 


1.8 

*DD7 

Battery Back-up 

Data Retention Current 
(Only V100J8/9L) 

LOW 



2.4 

1 

2.7 

mA 

CAS-Before-RAS 
Refresh cycle 
t RC = 125 ms 

CMOS clock levels 

18 

V ,L 

Input Low Voltage 



-1.0 

0.8 

-1.0 

0.8 

V 


3 

V ,H 

Input High Voltage 



2.4 

V DD +1 

2.4 

V dd +1 

V 


3 

^OL 

Output Low Voltage 




0.4 


0.4 

V 

l 0L = 4.2 mA 


V OH 

Output High Voltage 



2.4 


2.4 



l 0H - ~ 5mA 
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MOSEL- VITELIC 


V100J8/9 


AC Characteristics 

T a = 0°C to 70°C, V DD = 5 V ±10%, V ss = 0 V, unless otherwise noted 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/L 

70/L 

80/ L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

1 

t RL1RH1 

t 

RAS 

RAS Pulse Width 

60 

75K 

70 

75K 

80 

75K 

ns 


2 

fei_2RL 

fee 

Read or Write Cycle Time 

120 


130 


150 


ns 


3 

t RH2RL2 

fep 

RAS Precharge Time 

50 


50 


60 


ns 


4 

t AVRL2 

fesR 

Row Address Setup Time 

0 


0 


0 


ns 


5 

feuAX 

feAH 

Row Address Hold Time 

10 


10 


10 


ns 


6 

fevRHI 

feAR 

Column Address to RAS 

Setup Time 

30 


35 


40 


ns 


7 

feiUAV 

feAD 

RAS to Column Address 

Delay Time 

15 

30 

15 

35 

15 

40 

ns 

4 

8 

fevCL^ 

fesc 

Column Address Setup Time 

0 


0 


0 


ns 


9 

feu AX 

l CAH 

Column Address Hold Time 

15 


15 


15 


ns 


10 

t RL1CL1 

fecD 

RAS to CAS Delay 

20 

45 

20 

50 

20 

60 

ns 

5 

11 

t RL1QV 

t RAC 

Access Time from RAS 

.. 

60 


70 


80 

ns 

6,7,8 

12 

fevQV 

feAA 

Access Time from Column 

Address 


30 


35 


40 

ns 

8,9,15 

13 

feu QV 

feAC 

Access Time from CAS 


15 


20 


20 

ns 

8,15 

14 

fell CHI (R) 

feAS(R) 

CAS Pulse Width in 

Read Cycle 

15 

75K 

20 

75K 

20 

75K 

ns 


15 

feuRHI(R) 

fesH(R) 

RAS Hold Time (Read Cycle) 

15 


20 


20 


ns 


16 

t WH2CL2 

fees 



Read Command Setup Time 

0 


0 

1 


0 


ns 


17 

feHPWX 

fecH 

Read Command Hold Time 

Referenced to CAS 

0 


0 


0 


ns 

10 

18 

fehPWX 

t RRH 

Read Command Hold Time 

Referenced to RAS 

0 


0 


0 


ns 

10 

19 

_felj2RL2 

feRP 

CAS to RAS Precharge Time 

5 


5 


5 


ns 


20 

feH2QX 

feFF 

Output Buffer 

Turn Off Delay 

0 

20 

0 

20 

0 

20 

ns 

11 
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MOSEL- VITELIC 


V100J8/9 


AC Characteristics (Cont’d.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/L 

70/L 

80/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

21 

t CH2QV 


Data Hold Time from CAS 

0 


0 


0 


ns 

11 

22 

WlWHI 

W 

Write Pulse Width 

10 


15 


15 


ns 


23 

t CH2CL2 

X CP 

CAS Precharge Time 

10 


10 


10 


ns 


24 

t RL1 AX 

Ur 

Column Address Hold Time 

from RAS 

50 


55 


60 


ns 


25 

^CLICHI(W) 

t CAS(W) 

CAS Pulse Width in 

Write Cycle 

15 


20 


20 


ns 


26 

*CL1 RH1(W) 

t RSH(W) 

RAS or CAS Hold Time 
in Write Cycle 

15 


20 


20 


ns 


27 

UlIWHI 

U/CR 

Write Command Hold Time 

from RAS 

50 


55 


60 


ns 


28 

WlCL^ 

U/CS 

Write Command Setup Time 

0 


0 


0 


ns 

12, 13 

29 

'cLIWHI 

Sa/ch 

Write Command Hold Time 

10 


15 


15 


ns 


30 

X Dy\NL2 

*DS 

Data In Setup Time 

0 


0 


0 


ns 

14 

31 

Wiidx 

*DH 

Data In Hold Time 

15 


15 


15 


ns 

14 

32 

'rlidx 

X DHR 

Data In Hold Time 

Referenced to RAS 

50 


55 


60 


ns 


33 

t CH2QV 

X CAP 

Access Time from 

Column Precharge 


35 


40 


45 

ns 

15 

34 

WcL^R) 

X PC 

Fast Page Mode Read or 

Write Cycle Time 

40 


45 


50 


ns 


35 

WlRHI 

*RWL 

Write Command to RAS 

Lead Time 

15 


20 


20 


ns 


36 

WlCHI 

l CWL 

Write Command to CAS 

Lead Time 

15 


20 


20 


ns 


37 

t RH2CL2 

Wc 

RAS to CAS Precharge Time 

10 


10 


10 


ns 


38 

t CL1 RL2 

X CSR 

CAS Setup Time 
CAS-before-RAS Refresh 

10 


10 


10 


ns 
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MOSEL- VITELIC 


V100J8/9 


AC Characteristics (Cont’d.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/L 

70/L 

80/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

39 

t RL1CH1 

*CHR 

CAS Hold Time 

CAS-before-RAS Cycle 

30 


30 


30 


ns 


40 

t RL1CH1 

*CSH 

CAS Hold Time 

60 


70 


80 


ns 


41 

*T 


Transition Time 
(Rise and Fall) 

3 

50 

3 

50 

3 

50 

ns 

16 

42 


*REF 

Refresh Interval 
(512 Cycles) 


8 


8 


8 

ms 

17 

43 


*REF 

Refresh Interval 

V100J8/9L Only 

(512 Cycles, t RC =125 ns) 


64 


64 


64 

ms 

18 
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MOSEL-VITEUC 


V100J8/9 


Notes: 

1 . I DD is dependent on output loading when the device output is selected. Specified l DD (max.) is measured with the output 
open. 

2. I DD is dependent upon the number of address transitions. Specified l DD (max.) is measured with a maximum of two 
transitions per address cycle in First Page Mode. 

3. Specified V |L (min.) is steady state operation. During transitions, V |L (min.) may undershoot to -1 .0 V for periods not 
to exceed 20 ns. All AC parameters are measured with V |L (min.) > V ss and V |H (max.) < V DD . 

4. Operation within the t RAD (max.) limit ensures that t RAC (max.) can be met. t RAD (max.) is specified as a reference point 
only. If t RAD is greater than the specified t RAD (max.) limit, the access time is controlled by t CAA and t CAC . 

5. t RCD (max.) is specified for reference only. Operation within t RCD (max.) and t RAD (max.) limits ensure that t RAC (max.) 
and t CAA (max.) can be met. If t RCD is greater than the specified t RCD (max.), the access time is controlled by t QAA and 

X CW 

6. Assumes that t RAD < t^p (max.). If t RAD is greater than t RAD (max.), t RAC will increase by the amount that t RAD exceeds 

*RAD ( max )- 

7. Assumes that t RCD < t RCD (max.). If t RCD is greater than t RCD (max.), t RAC will increase by the amount that t RCD exceeds 
t RCD ( ma x.). 

8. Measured with a load equivalent to two TIL loads and 1 00 pF. 

9. Assumes that t RAD > t RAD (max.). 

1 0. Either t RRH or t RCH must be satisfied for a Read Cycle to occur. 

1 1 . t QFF and t QN define the time at which D 0(JT reaches an open circuit condition and are not referenced to the output 
voltage levels. 

-12. t^g, t WHC , t RWD , t AWD and t CWD are not restrictive operating parameters. 

13. i^ cs (min.) must be satisfied in an Early Write Cycle. 

14. t DS and t DH are referenced to the later occurance of CAS or WE. 

15. Access time is determined by the longer of t CAA , t CAC , or t CAp . 

16. t,. is measured between V |H (min.) and V |L (max.). AC measurements assume tj = 5 ns. 

17. An initial 200 ps pause and 8 RAS-containing cycles are required when exiting an extended period of bias without 
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval. 

18. This is battery backup data retention mode under CAS-before-RAS refresh cycles. 
t RC = 125 ps (125 ps x 512 = 64 ms) 

WWs ( min -> to1 na 

Input voltages: RAS and CAS V |H > V DD - 0.2 V 

V |L <0.2V 

WE v in >v dd-°- 2V 
All other inputs at stable V |H or V |L 
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MOSEL- VITELIC 

V100J8/9 

Waveforms of RAS-Only Refresh Cycle 



Waveforms of CAS-Before-RAS Refresh Counter Test Cycle 


1 RAS (1 


1 CHR(39) 


; CAS(W)(25) 



READ CYCLE 


WRITE CYCLE 


• HIGH-Z — 
^CS (28) 





* RCH (17) 


















MOSEL- VITELIC 


VI 00 J 8/9 


Waveforms of Hidden Refresh Cycle (Write) 

K 


c, 





MOSEL-VITELIC V104J8/9 

(256K x 8 ; 256 K x 9) CMOS 
MEMORY MODULE 


Features 

■ 262,144 x 8 (or x 9) bit organization 

■ Utilizes 256 K x 4 and 256K x 1 CMOS DRAMs 

■ Fast Page mode operation 

■ Fast access times 70 ns, 80 ns and 1 00 ns 

■ Low pow er dis sipation 

■ Common CAS control for eight common Data- 
in and Da ta-ou t lines 

■ Separate CAS control for one separate pair of 
Data-in and Data-out (x 9 organization) 

■ Single 5 V ±1 0% supply 

■ All I/O are fully TTL compatible 

■ Standard 30-lead single-in-line module 


Description 

The V104J8/9 Memory Module is organized as 
262,144 x 8 (or 9) bits in a 30-lead single-in-line 
module. The 256K x 8 memory module uses two 
Vitelic 256K x 4 DRAMs. The 256K x 9 memory 
module uses two Vitelic 256K x 4 DRAMs and one 
Vitelic 256K x 1 DRAM. Decoupling capacitors, 
mounted beneath each package, are surface 
mounted on the epoxy substrate board. The 
onboard capacitors eliminate the need for 
bypassing on the mother board and offer superior 
performance due to reduced lead inductance. 


V104J 

Pin Configuration 
x 9 Organization 


VDD (1) 
CAS (2) 
DQ1 (3) 
A0 (4) 
A1 (5) 
DQ2 (6) 
A2 (7) 
A3 (8) 
VSS (9) 
DQ3 (10) 
A4 (11) 
A5 (12) 
DQ4 (13) 
A6 (14) 
A7 (15) 
DQ5 (1 6) 
A8 (17) 
NIC (18) 
NC (19) 
DQ6 (20) 
WE (21) 
VSS (22) 
DQ7 (23) 
NC (24) 
DQ8 (25) 
Q9 (26) 
RAS (27) 
CAS9 (28) 
D9 (29) 
VDD (30) 


S MODULE L MODULE 

NOTE: x 8 Organization 

Pins 26, 28, 29 are not connected 



Device Usage Chart 


Operating 

Temperature 

Range 

Bit Organization 

Module Type 

Access Time (ns) 

Power 

x 8 

x 9 

S 

L 

70 

80 

100 

Std 

Low 

0°C-70°C 

• 

• 

• 

• 

• 

• 

• 

• 

• 


V104J8/9 Rev. 00 2/93 
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MOSEL-VITEUC 


V104J8/9 


Part Number Information 

VI 04 J 

I 70 (70 ns ACCESS TIME) 

SPEED: 80 (80 ns ACCESS TIME) 
10 (100 ns ACCESS TIME) 

MODULE HEIGHT (IN INCHES): 

L MODULE EDGE CONTACT: s-^NPLATED 60 
L CONFIGURATION «! f^f 

DRAM PACKAGE J: SOJ/PLCC 

_ 256K x 8/9 MEMORY MODULE 

256K x 8 MODULE USES (2) 256K x 4 CMOS DRAMS 

256 K x 9 MODULE USES (2) 256K x 4 AND (1) 256K x 1 CMOS DRAMS 


Logic Symbol x 9 Organization 



x 8 Organization 

CAS9, D9, Q9 are not connected 


Absolute Maximum Ratings* 


Ambient Temperature 

Under Bias -10°C to +80°C 

Storage Temperature (plastic) ....-55°C to +125°C 
Voltage on any Pin Except V DD 

Relative to V $s -1 .0 to +7.0 V 

Voltage on V DD relative to V ss -1 .0 to +7.0 V 

Data Out Current 50 mA 

Power Dissipation 3.0 W 


*Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 


Pin Names (x 9 Organization) 


Name 

Description 

A0-A8 

Address Inputs 

RAS 

Row Address Strobe 

CAS, CAS9 

Column Address Strobes 

WE 

Write Enable 

DQ1-DQ8 

Data In/Data Out 

D9 

Data In 

Q9 

Data Out 

Q 

O 

> 

5 V Supply 

v ss 

Ground 

NC 

No Connection 


x 8 Organization 

CAS9, D9, Q9 are not connected 


Capacitance* 

T a = 0°C TO 70°C, V DD . 5 V ±10%, V ss = 0 V 


Symbol 

Parameter 

Min. 

Max. 

Unit 

C IN 

Input Capacitance, 

Address Inputs 


12 

PF 

C IN 

Input Capacitance, 

RAS, WE 


15 

PF 

C IN(DQ) 

Input Capacitance, 

Data Inputs 


14 

PF 

C IN(CAS) 

Input Capacitance, CAS 


10 

PF 

C IN(CAS9) 

Input Capacitance, CAS9 


5 

PF 

C IN(D9) 

Input Capacitance, D9 


4 

PF 

C 0(Q9) 

Output Capacitance, Q9 


6 

PF 

C 0(VDD) 

Decoupling Capacitance 

0.2 


ftF 


‘Note: Capacitance is sampled and not 100% tested 
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MOSEL- VITELIC 


V104J8/9 


Functional Diagram 


x 9 Organization 



NOTE: x 8 Organization 

Pins 26, 28, 29 are not connected 
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MOSEL- VITELIC 


V104J8/9 


DC and Operating Characteristics 

T a = 0°C to 70°C, V DD = 5 V ±1 0%, V ss = 0 V, unless otherwise specified. 


Symbol 

Parameter 

Power 

Access 

Time 

(ns) 

V104J8 

V104J9 

Unit 

Test Conditions 

Notes 

Min. 

Max. 

Min. 

Max. 

'u 

Input Leakage Current 
(any input pin) 



-20 

20 

-30 

30 


V SS - V IN - V DD 


'lo 

Output Leakage Current 
(for High-Z State) 



-10 

10 

-10 

10 

HA 

V SS ~ V OUT - V DD 
RAS.CAS at V |H 


'ddi 

V DD Supply Current, 
Operating 


70 


170 


240 

mA 

*RC = *RC 

1,2 

80 


150 


210 

100 


130 


180 

'dD2 

V DD Supply Current, 

TTL Standby 

STD 



4 


7.5 

mA 

RAS,CAS at V |H 
other inputs > V ss 


LOW 



4 


6 

'dD3 

V DD Supply Current, 
RAS-Only Refresh 

. 

70 


170 


240 

mA 

*RC = *RC 

2 

80 


150 


210 

100 


130 


180 

'dD4 

V DD Supply Current, Fast 
Page Mode Operation 


70 


130 


175 

mA 

Minimum Cycle 

1,2 

80 


110 


150 

100 


100 


135 

'dD5 

V DD Supply Current, 
Standby, Output Enabled 

STD 



6 

| 

10 

mA 

ras=v |H ,cas=v |L 

other inputs > V ss 

1 

LOW 



4 


6.5 

! DD6 

Vp D Supply Current, 
CMOS Standby 

STD 



2 


5 

mA 

RAS>V dd - 0.2 V, 
CAS at V |H 
other inputs > V ss 


LOW 



2 

! 

. . i 

3.2 

V IL 

Input Low Voltage 
(all inputs) 



-1 

0.8 

-i 

0.8 

V 


3 

V IH 

Input High Voltage 
(all inputs) 



2.4 

VDD 

+1 

2.4 

VDD 

+1 

V 


3 

o 

> 

Output Low Voltage 




0.4 


0.4 

V 

Iql » 4.2 mA 


< 

o 

X 

Output High Voltage 



2.4 


2.4 


V 

'oh “ — 5 mA 
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MOSEL- VITELIC 


V104J8/9 


AC Characteristics 

T a = 0°C to 70°C, Vp D = 5 V ±1 0%, V ss = 0V unless otherwise noted 
AC Test conditions, input pulse levels 0 to 3V 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

70/70L 

80/80L 

100/100L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

1 

*RL1RH1 

*RAS 

RAS Pulse Width 

70 

75K 

80 

75K 

100 

75K 

ns 


2 

t RL2RL2 

*RC 

Read or Write Cycle Time 

130 


150 


180 


ns 


3 

t RH2RL2 

*RP 

RAS Precharge Time 

50 


60 


70 


ns 


4 

^LICHI 

*CSH 

CAS Hold Time 

70 


80 


100 


ns 


5 

*0-1 CHI 

*CAS 

CAS Pulse Width 

20 


20 


25 


ns 


6 

*RL1CL1 

*RCD 

RAS to CAS Delay 

20 

50 

20 

60 

25 

75 

ns 

4 

7 

t WH2CL2 

*RCS 

Read Command Setup Time 

0 


0 


0 


ns 


8 

*AVRL2 

*ASR 

Row Address Setup Time 

0 


0 


0 


ns 


9 

*RL1AX 

*RAH 

Row Address Hold Time 

10 


10 


15 


ns 


10 

*AVCL2 

*ASC 

Column Address Setup Time 

0 


0 


0 


ns 


11 

*CL1AX 

*CAH 

Column Address Hold Time 

15 


15 


20 


ns 


12 

t CL1RH1(R) 

*RSH(R) 

RAS Hold Time (Read Cycle) 

20 


20 


25 


ns 


13 

t CH2RL2 

*CRP 

CAS to RAS Precharge Time 

5 


5 


10 


ns 


14 

*CH2WX 

*RCH 

Read Command Hold Time 

Referenced to CAS 

0 


0 


0 


ns 

5 

15 

*RH2WX 

*RRH 

Read Command Hold Time 

Referenced to RAS 

0 


0 


0 


ns 

5 

16 

*CL1QV 

*CAC 

Access Time from CAS 


20 


20 


25 

ns 

6,7 

17 

*RL1QV 

*RAC 

Access Time from RAS 


70 


80 


100 

ns 

6,8,9 

18 

*AVQV 

*CAA 

Access Time from Column 

Address 


35 


40 


50 

ns 

6,7,10 

19 

*0.1 QX 

*LZ 

CAS to Low-Z Output 

0 


0 


0 


ns 

16 

20 

*CH2QZ 

W 

CAS to High-Z Output 

0 

20 

0 

20 

0 

20 

ns 

16 

21 

*RL1AX 

*AR 

Column Address Hold Time 

from RAS 

55 


60 


75 


ns 


22 

*RL1AV 

*RAD 

RAS to Column Address 

Delay Time 

15 

35 

15 

40 

20 

55 

ns 

11 
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MOSEL- VITELIC 


V104J8/9 


AC Characteristics (Cont'd.) 


# 

JEDEC 

Symbol 

1 

Symbol 

Parameter 

70/70L 

80/80 L 

1 00/1 00L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

23 

feLIRHItW) 

t RSH(W) 

RAS or CAS Hold Time 
in Write Cycle 

20 


20 


25 


ns 


24 

WlCHI 

*CWL 

Write Command to CAS 

Lead Time 

20 


20 


25 


ns 


25 

WlCL2 

*wc s 

Write Command Setup Time 

0 


0 


0 


ns 

12,13 

26 

*0.1 WH1 

Wh 

Write Command Hold Time 

15 


15 


20 


ns 


27 

WlWHl 

Sa/p 

Write Pulse Width 

15 


15 


20 


ns 


28 

WlWHI 

*wc r 

Write Command Hold Time 

from RAS 

55 


60 


75 


ns 


29 

WlRHl 

*RWL 

Write Command to RAS 

Lead Time 

20 


20 


25 


ns 


30 

Wwi -2 

*ds 

Data in Setup Time 

0 


0 


0 


ns 

14 

31 

WlDX 

t DH 

Data in Hold Time 

15 


15 


20 


ns 

14 

32 

tLICHI 

*CRW 

CAS Pulse Width (RMW) 

75 


75 


90 


ns 


33 

*0.2012 

*pc 

Fast Page Mode 

Read or Write Cycle Time 

45 


50 


55 


ns 


34 

t CH2CL2 

*CP 

CAS Precharge Time 

10 


10 


10 


ns 


35 

*AVRH1 

*CAR 

Column Address to RAS 

Setup Time 

35 


40 


45 


ns 


36 

t CH2QV 

*CAP 

Access Time from 

Column Precharge 


40 


45 


50 

ns 

7 

37 

t RL1DX 

*dhr 

Data in Hold Time 

Referenced to RAS 

55 


60 


75 


ns 


38 

*CL1RL2 

*CSR 

CAS Setup Time 
CAS-before-RAS Refresh 

10 


10 


10 


ns 


39 

*RH2CL2 

*RPC 

RAS to CAS Precharge Time 

10 


10 


10 


ns 


40 

WlCHI 

*0-1 R 

CAS Hold Time 

CAS-before-RAS Refresh 

30 

[ 

30 


30 


ns 



V 

V 

Transition Time 
(Rise and Fall) 

3 

50 

3 

50 

3 

50 

ns 

15 



*RI 

Refresh Interval 
(512 Cycles) 


8 


8 


8 

ms 

17 
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MOSEL- VITELIC 


V104J8/9 


Notes: 

1 . I DD is dependent on output loading when the device output is selected. Specified l DD (max.) is measured with the 
output open. 

2. Iqq is dependent upon the number of address transitions. Specified l DD (max.) is measured with a maximum of two 
transitions per address cycle in Fast Page Mode. 

3. Specified V !L (min.) is steady state operating. During transitions, V iL (min.) may undershoot to -1 .0 V for a period 
not to exceed 20 ns. All AC parameters are measured with V tL (min.) > V ss and V jH (max.) < V DD . 

4. t RCD (max.) is specified for reference only. Operation within t RCD (max.) limits insures that t RAC (max.) and tc AA 
(max.) can be met. If t RCD is greater than the specified t RCD (max.), the access time is controlled by tc AA and t£ A o 

5. Either t RRH or t RCH must be satisified for a Read Cycle to occur. 

6. Measured with a load equivalent to two TTL inputs and 1 00 pF. 

7. Access time is determined by the longer of t CAA , tc AC or tc AP . 

8. Assumes that t RAD < t RAD (max.). If t RAD is greater than t RAD (max.), t RAC will increase by the amount that t RAD 
exceeds t RAD (max.). 

9. Assumes that t RCD < t RCD (max.). If t RCD is greater than t RCD (max.), t RAC will increase by the amount that t RCD 
exceeds t RCD (max.). 

1 0. Assumes that t RAD > t RAD (max.). 

1 1 . Operation within the t RAD (max.) limit ensures that t RAC (max.) can be met. t RAD (max.) is specified as a reference 
point only. If t RAD is greater than the specified t RAD (max.) limit, the access time is controlled by t^ AA and tc AC . 

1 2. t wcs is not a restrictive operating parameter. 

13. t wcs (min.) must be satisfied in an Early Write Cycle. 

1 4. t DS and t DH are referenced to the latter occurrence of CAS or WE. 

15. t T is measured between V !H (min.) and V fL (max.). AC-measurements assume t T = 5 ns. 

16. t |_2 and t HZ define the time at which D 0 ut reaches an open circuit condition and are not referenced to the output 
voltage levels. 

1 7. An initial 200 ps pause and 8 RAS-containing cycles are required when exiting an extended period of bias without 
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval. 
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V104J8/9 


Waveforms of Read Cycle 


RAS 


CAS 


ADDRESS 


WE 


I/O 




Waveforms of Early Write Cycle 


RAS 


CAS 


ADDRESS 


WE 


I/O 



1017 02 



MOSEL- VITELIC 


V104J8/9 


Waveforms of Fast Page Mode Read Cycle 


RAS 


CAS 


V| H - 


'lH- 
^ IL 


WE 


I/O 



Waveforms of Fast Page Mode Write Cycle 


RAS 


CAS 


V|H — 
V|L — 


V,H- f 

V il j 


1 AR (21) “ 


1 RP (3) - 


1 RAS (1)- 


1 CRP (13) 


RCD (6)~ 




l PC (33) 

| t CP (34) 
CAS (5)' 


ADDRESS 


a, 


i 

RAH (9) 
ASR (8) 


p- t R 


RAD (22) - 


WCS (25) ~ 


— v IH _ 

WE 


:= 7777777)1 


CSH (4) 


COLUMN 

ADDRESS 


1 ASC (10)“H 
CAH (11) 


MM 


1 CWL (24) - 


COLUMN 

ADDRESS 

I T — 


1 ASC (10)"" 
1 CAH (11) 


1 DS (30) ' 


I/O 


WP (27) ' 


l WCS(25)-' 
X WCH (26) 


r 


1 CWL (24)“ 


4)-H ► M t CRP(13) 

" jp { CAS (5)^*1 / "-5U-^*CAS(5)-*^-^ ^ 


RSH (W)(23) 
CAS (5) 


1 CAR (35)" 


WCS (25)~* 


WCH (26) 


WP (27) 


COLUMN 

ADDRESS 

ir — 




CAH (11) 


H- 


l CWL (24) ~ 


ymmc : 


l RWL(29)' 


WCH (26) 
l WP (27) 


mnnm 





t DS (30)“ 
- l DH (31) 

N — H 

^ ^1 

1 DS (30) “ 
“ 1 DH (31) 

M 


t_ 








VALID 1 

OPEN— \ 

C 3 

VALID 

OPEN— ^ 

r 3 

VALID 

DATA IN J 

r DATA IN n 

- DATA IN 


1 DH (31) 


J- 
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Waveforms of Hidden Refresh Cycle (Read) 



Waveforms of Hidden Refresh Cycle (Write) 


RAS 


CAS 


I/O 


V IH — 

V„ — 


¥ 



t ASR (8) 

Irak 


1 RAS (1) — 
l AR (21)“ 


l RC (2) 

F tRP(3) - 




* l RCD (6 ) h 
t CRP (13) 




RAH (9) 


d. 


address 

1 WCS (25) -H 

»"- TZZZZjZm 


l RAD (22) 
*-^80(10) 


COLUMN 

ADDRESS 


l RSH (12) 


‘RAS(1)- 


i Rc (2) »> 

F { RP (3)— ► 

Y 


l CHR(40)- 


l CRP(13)“ 


/ 


\ 


l CAH (11) 




WCH (26)“ 


— V w _ 
WE 


1 DS (30) 


777777777 / 777777 / 7/777777 


k-t 


DH (31)- 1 




VALID DATA-IN 


1 DHR (37)“ 
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PRELIMINARY 


MOSEL-VITELIC V104J32, V104J36 

256K x 32, 256K x 36 SIMM 


Features 

■ 262,144 x 32 bit or 262,144 x 36 bit 
organizations 

■ Utilizes 256K x 4 and 256K x 1 CMOS DRAMs 

■ Fast access times 70 ns, 80 ns, 1 00 ns 

■ Fast Page mode operation 

■ Low power dissip ation 

■ CAS before RAS refresh, RAS only refresh, 
and Hidden refresh capability 

■ Single 5 V ±1 0% supply 

■ All I/O are fully TTL compatible 

■ Standard 72-lead single-in-line module 


Description 

The V104J32 Memory Module is organized as 
262,1 44 x 32 bits in a 72-lead single-in-line module. 
The 256K x 32 memory module uses 8 Mosel-Vitelic 
256K x 4 DRAMs. The V104J36 is organized as 
262,1 44 x 36 bits in the 72 lead single-in-line module 
and uses 8 Mosel-Vitelic 256K x 4 DRAMs and 4 
Mosel-Vitelic 256K x 1 DRAMS. The x36 modules 
are ideal for use in systems where high memory 
density and parity bits are needed. 


V104J32/36 
Pin Configuration 



1 36 37 72 


*V1 04J36 Only 


1 

vss 

16 

A4 

31 

A8 

45 

NC 

59 

VDD 

2 

DQ0 

17 

A5 

32 

NC 

46 

NC 

60 

DQ32 

3 

DQ18 

18 

A6 

33 

NC 

47 

W 

61 

DQ14 

4 

DQ1 

19 

NC 

34 

RAS2 

48 

NC 

62 

DQ33 

5 

DQ19 

20 

DQ4 

35 

NC [DQ26] 

49 

DQ9 

63 

DQ15 

6 

DQ2 

21 

DQ22 

36 

NC [DQ8] 

50 

DQ27 

64 

DQ34 

7 

DQ20 

22 

DQ5 

37 

NC [DQ1 7] 

51 

DQ10 

65 

DQ16 

8 

DQ3 

23 

DQ23 

38 

NC [DQ35] 

52 

DQ28 

66 

NC 

9 

DQ21 

24 

DQ6 

39 

VSS 

53 

DQ1 1 

67 

*1 

10 

VDD 

25 

DQ24 

40 

CAS0 

54 

DQ29 

68 

*2 

11 

NC 

26 

DQ7 

41 

CAS2 

55 

DQ12 

69 

*3 

12 

A0 

27 

DQ25 

42 

CAS3 

56 

DQ30 

70 

*4 

13 

A1 

28 

A7 

43 

CAS1 

57 

DQ13 

71 

NC 

14 

A2 

29 

NC 

44 

RAS0 

58 

DQ31 

72 

VSS 

15 

A3 

30 

VDD 








V104J32/V104J36 



-70 

-80 

-10 

*1 

VSS 

VSS 

vss 

*2 

NC 

NC 

NC 

*3 

VSS 

NC 

VSS 

*4 

NC 

VSS 

VSS 


Device Usage Chart * Presence detection. Pin connection change is available on request. 


Operating 

Temperature 

Range 

Organization 

Module Type 

Access Time (ns) 

Power 

256K x 32 

256K x 36 

S 

70 

80 

100 

Std 

Low 

0°C-70°C 

• 

• 

• 

• 

• 

• 

• 

• 


V104J32/36 Rev. 00 April 1993 
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MOSEL- VITELIC 


V104J32/36 


Part Number Information 


V104J 


M 


70 (70 ns ACCESS TIME) 
SPEED: 80 (80 ns ACCESS TIME) 
10 (100 ns ACCESS TIME) 


MODULE HEIGHT (IN INCHES): M: 1.0 


L - MODULE EDGE CONTACT: 


G: GOLD PLATED 
S: TIN PLATED 


L CONFIGURATION: gj g**g 


256 K X 32/36 MEMORY MODULE 

256K X 32 MEMORY MODULE USES 256K X 4 SOJ CMOS DRAMS 

256 K X 36 MEMORY MODULE USES 256KX 4 SOJ AND 256K X 1 PLCC CMOS DRAMS 


V104J32/36 Pin Names 


Name 

Description 

A0-A8 

Address Inputs 

RAS, RAS2 

Row Address Strobes 

CAS0-CAS3 

Column Address Strobes 

W 

Read/Write Input 

DQ0-DQ35 

Data In/Data Out 

Q 

O 

> 

5 V Supply 

v ss 

Ground 

NC 

No Connection 


Absolute Maximum Ratings * 


Ambient Temperature 

Under Bias -10°C to +80°C 

Storage Temperature (plastic) ....-55°C to +125°C 
Voltage on any Pin Except V DD 

Relative to V ss -1.0 to +7.0 V 

Voltage on V DD relative to V ss -1 .0 to +7.0 V 

Data Out Current 50 mA 

VI 04J32/36 Power Dissipation 12.0 W 


‘Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 


V104J32/36 Capacitance* 

T a = °° C to 70°C, V DD = 5 V ±10%. V ss = 0 V 


Symbol 

Parameter 

Min. 

Max. 

Unit 

C IN 

Input Capacitance, 

Address Inputs 


88 

pF 

C IN 

Input Capacitance, W 


104 

PF 

C IN(DQ) 

Input Capacitance, 

Data Inputs 


17 

pF 

C IN(RAS) 

Input Capacitance, 

RAS0, RAS2 


57 

PF 

C IN(CAS) 

Input Capacitance, 
CAS0-CAS3 


36 

PF 

C 0(VDD) 

Decoupling Capacitance 

0.2 


pF 


‘Note: Capacitance is sampled and not 1 00% tested 
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MOSEL- VITELIC 


V104J32/36 


V104J32 Functional Diagram 


AQ-A8 

RAS P 

CASO 

W 

CAS1 


RAS2 

CAS2 

CAS3 

VDD 

VSS 


V 1 


A0-A8 

1/01 

RAS 

1/02 

p ao V53C104 

1/03 

WE 

1/04 

VDD VSS 

OE 


A0-A8 |/01 

RAS 1/02 

CAS V53C104 1/03 

WE — 

VDD VSS OE 


A0-A8 1/01 

RAS 1/02 

CAS V53C104 1/03 

VDD VSS OE 


7 ^ 


A0-A8 1/01 

RAS 1/02 

CAS V53C104 j/03 

WE * — 

VDD VSS OE 


^01 . . . Z^C12~ 


• DQO 

■ DQ1 

■ DQ2 

■ DQ3 


■ DQ4 

■ DQ5 

■ DQ6 

■ DQ7 


• DQ9 
DQ10 
DQ1 1 
DQ12 


■ DQ13 
• DQ14 

■ DQ15 

■ DQ16 


A0-A 8 |/01 

RAS 1/02 

CAS V53C104 1/03 

WE — 

VDD VSS OE 


A0-A8 1/01 

RAS 1/02 

CAS V53C104 1/03 

WE — 

VDD VSS OE 


• DQ18 

■ DQ19 
DQ20 

■ DQ21 


DQ22 

DQ23 

DQ24 

DQ25 




A0-A8 




1/01 

DQ27 

RAS 




1/02 

DQ28 

CAS 

V53C104 

1/03 

DQ29 

WE 




1/04 

DQ30 

| VDD 

VSS 

OE 




E 


J 

A0-A8 




1/01 

DQ31 

RAS 




1/02 

DQ32 

CAS 

V53C104 

1/03 

DQ33 

WE 




1/04 

DQ34 

| VDD 

VSS 

OE 

1 
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MOSEL- VITELIC 


V104J32/36 


V104J36 Functional Diagram 


- A0-A8 1/01 

■ RAS 1/02 

. CAS V53C104 1/03 

. vvi 

VDD VSS 0E 


AQ-A8 

1/01 

RAS 

1/02 

CAS V53C104 

1/03 

WE 

1/04 

VDD VSS 

OE 


- A0-A8 1/01 

- RAS 1/02 

. CAS V53C104 1/03 

- WE ^ — 

VDD VSS OE 


A0-A8 

1/01 

RAS 

1/02 

CAS V53C104 

1/03 

WE 

1/04 

VDD VSS 

OE 


■ A0-A8 

■ RAS 

. CAS V53C256 

■ WE 

VDD VSS 


A0-A8 


RAS 

D 

CAS V53C256 

Q 

WE 


VDD VSS 



- AQ-A8 1/01 

- RAS 1/02 

. CAS V53C104 1/03 

. we \ — 

VDD VSS OE 


■ A0-A8 1/01 

■ RAS 1/02 

. CAS V53C104 1/03 

■ WE — 

VDD VSS OE 


A0-A8 

1/01 

RAS 

1/02 

CAS V53C104 

1/03 

WE 

1/04 

VDD VSS 

OE 


A0-A8 

1/01 

RAS 

1/02 

CAS V53C104 

1/03 

WE 

1/04 

VDD VSS 

OE 


A0-A8 

RAS 

D 

CAS V53C256 

Q 

WE 


VDD VSS 



A0-A8 


RAS 

u 

CAS V53C256 

Q 

WE 


VDD VSS 











MOSEL- VITELIC 


V104J32/36 


DC and Operating Characteristics 

T a = 0°C to 70°C, V DD = 5 V ±1 0%, V ss = 0 V, unless otherwise specified. 


Symbol 

Parameter 

Power 

Access 

Time 

(ns) 

V104J32 

V104J36 

Unit 

Test Conditions 

Notes 

Min. 

Max. 

Min 

Max 

'l, 

Input Leakage Current 
(any input pin) 



-80 

80 

-120 

120 

HA 

V SS S V IN S V DD 


*LO 

Output Leakage Current 
(for High-Z State) 




10 


10 

HA 

V SS - V OUT - V DD 
RAS, CAS at V |H 


*DD1 

V DD Supply Current, 
Operating 


70 


860 


960 

mA 

W: = *rc ^ min ^ 

1,2 

80 


760 


840 

100 


630 


720 

! DD2 

V DD Supply Current, 

TTL Standby 

STD 



27 


30 

mA 

RAS, CAS at V |H 
other inputs > V ss 


LOW 



22 


24 

*DD3 

V DD Supply Current, 
RAS-Only Refresh 


70 


860 


960 

mA 

*RC = *RC 

2 

80 


760 


840 

100 


650 


720 

*DD4 

Vp D Supply Current, Fast 
Page Mode Operation 


70 


630 


700 

mA 

Minimum Cycle 

1,2 

80 


540 


600 

100 


490 


570 

'dD5 

Vp D Supply Current, 
Standby, Output Enabled 

STD 



36 


40 

mA 

ras=v 1h , cas=v |L 

other inputs > V qq 

1 

LOW 



23 


26 

'dD6 

Vp D Supply Current, 
CMOS Standby 

STD 



18 


20 

mA 

RAS>V D d-0.2V, 
CAS at V |H 
other inputs > V gs 


LOW 



11.5 


12.8 

V IL 

Input Low Voltage 
(all inputs) 



-1 

0.8 

- 1 

0.8 

V 


3 

V ,H 

Input High Voltage 
(all inputs) 



2.4 

V DD 

+1 

2.4 

V DD 

+1 

V 


3 

V OL 

Output Low Voltage 




0.4 


0.4 

V 

Iql = 4.2 mA 


X 

o 

> 

Output High Voltage 



2.4 


2.4 


V 

’oh = _5 mA 
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MOSEL- VITELIC 


V104J32/36 


AC Characteristics 

T a = 0°C to 70°C, V DD = 5 V ±10%, V ss = 0V unless otherwise noted 
AC Test conditions, input pulse levels 0 to 3V 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

70/70L 

80/80 L 

10/10L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

1 

WlRHI 

*RAS 

RAS Pulse Width 

70 

75K 

80 

75K 

100 

75K 

ns 


2 

t RL2RL2 

*RC 

Read or Write Cycle Time 

130 


150 


180 


ns 


3 

l RH2RL2 

*RP 

RAS Precharge Time 

50 


60 


70 


ns 


4 

WlCHI 

*CSH 

CAS Hold Time 

70 


80 


100 


ns 


5 

*0.1 CHI 

*CAS 

CAS Pulse Width 

20 


20 


25 


ns 


6 

*RL1CL1 

*RCD 

RAS to CAS Delay 

20 

50 

20 

60 

25 

75 

ns 

4 

7 

t WH2CL2 

*RCS 

Read Command Setup Time 

0 


0 


0 


ns 


8 

*AVRL2 

*ASR 

Row Address Setup Time 

0 


0 


0 


ns 


9 

*RL1AX 

*RAH 

Row Address Hold Time 

10 


10 


15 


ns 


10 

*AVCL2 

*ASC 

Column Address Setup Time 

0 


0 


0 


ns 


11 

*CL1AX 

*CAH 

Column Address Hold Time 

15 


15 


20 


ns 


12 

tLIRHKR) 

*RSH(R) 

RAS Hold Time (Read Cycle) 

20 


20 


25 


ns 


13 

t CH2RL2 

*CRP 

CAS to RAS Precharge Time 

5 


5 


10 


ns 


14 

*CH2WX 

*RCH 

Read Command Hold Time 

Referenced to CAS 

0 

| 

0 


0 


ns 

5 

15 

*RH2WX 

*RRH 

Read Command Hold Time 

Referenced to RAS 

0 

I 

0 


0 


ns 

5 

16 

*0.1 QV 

*CAC 

Access Time from CAS 


20 


20 


25 

ns 

6,7 

17 

*RI lOV 

l RAr: 

Access Time from RAS 


70 


80 


100 

ns 

6,8,9 

18 

*AVQV 

l CAA 

Access Time from Column 

Address 


35 


40 


45 

ns 

6,7,10 

19 

*0.1 QX 

'lz 

CAS to Low-Z Output 

0 

i 

0 


0 


ns 

16 

20 

t CH2QZ 

*HZ 

CAS to High-Z Output 

0 

20 

0 

20 

0 

20 

ns 

16 

21 

*RL1AX 

*AR 

Column Address Hold Time 

from RAS 

55 


60 


75 


ns 


22 

*RL1AV 

*RAD 

RAS to Column Address 

Delay Time 

15 

35 

15 

40 

20 

55 

ns 

11 
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MOSEL- VITELIC 


V104J32/36 


AC Characteristics (Cont'd.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

70/70L 

80/80L 

10/10L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

23 

tLIRH^W) 

*RSH(W) 

RAS or CAS Hold Time 

In Write Cycle 

20 


20 


25 


ns 


24 

*WL 1CH1 

*CWL 

Write Command to CAS 

Lead Time 

20 


20 


25 


ns 


25 

*WL1CL2 

*WCS 

Write Command Setup Time 

0 


0 


0 


ns 

12,13 

26 

*0.1 WH1 

*WCH 

Write Command Hold Time 

15 


15 


20 


ns 


27 

WlWHI 

*WP 

Write Pulse Width 

15 


15 


20 


ns 


28 

*RL1WH1 

*WCR 

Write Command Hold Time 

from RAS 

55 


60 


75 


ns 


29 

*WL1RH1 

*RWL 

Write Command to RAS 

Lead Time 

20 


20 


25 


ns 


30 

*DVWL 2 . 

*DS 

Data in Setup Time 

0 


0 


0 


ns 

14 

31 

*WL1DX 

*DH 

Data in Hold Time 

15 


15 


20 


ns 

14 

32 

*0.1011 

*CRW 

CAS Pulse Width (RMW) 

75 


75 


90 


ns 


33 

*012012 

*PC 

Fast Page Mode 

Read or Write Cycle Time 

45 


50 


55 


ns 


34 

t CH2CL2 

*CP 

CAS Precharge Time 

10 


10 


10 


ns 


35 

*AVRH1 

*CAR 

Column Address to RAS 

Setup Time 

35 


40 


45 


ns 


36 

t CH2QV 

*CAP 

Access Time from 

Column Precharge 


40 


45 


50 

ns 

7 

37 

*RL1DX 

*DHR 

Data in Hold Time 

Referenced to RAS 

55 


60 


75 


ns 


38 

*CL1 RL2 

*CSR 

CAS Setup Time 
CAS-before-RAS Refresh 

10 


10 


10 


ns 


39 

*RH2CL2 

*RPC 

RAS to CAS Precharge Time 

10 


10 


10 


ns 


40 

t RL1CH1 

*CHR 

CAS Hold Time 

CAS-before-RAS Refresh 

30 


30 


30 


ns 




*r 

Transition Time 
(Rise and Fall) 

3 

50 

3 

50 

3 

50 

ns 

15 



*RI 

Refresh Interval 
(512 Cycles) 


8 


8 


8 

ms 

17 
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MOSEL- VITELIC V104J32/36 

Notes: 

1 . I DD is dependent on output loading when the device output is selected. Specified l DD (max.) is measured with the 
output open. 

2. I DD is dependent upon the number of address transitions. Specified l DD (max.) is measured with a maximum of two 
transitions per address cycle in Fast Page Mode. 

3. Specified V, L (min.) is steady state operating. During transitions, V |L (min.) may undershoot to -1 .0 V for a period 
not to exceed 20 ns. All AC parameters are measured with V |L (min.) > V ss and V |H (max.) < V DD . 

4. t RCD (max.) is specified for reference only. Operation within t RCD (max.) limits insures that t RAC (max.) and t CAA 
(max.) can be met. If t RCD is greater than the specified t RCD (max.), the access time is controlled by t CAA and t CAC . 

5. Either t RRH or t RCH must be satisified for a Read Cycle to occur. 

6. Measured with a load equivalent to two TTL inputs and 1 00 pF. 

7. Access time is determined by the longer of t CAA , t CAC or t CAp . 

8. Assumes that t RAD < t RAD (max.). If t RAD is greater than t RAD (max.), t RAC will increase by the amount that t RAD 
exceeds t RAD (max.). 

9. Assumes that t RCD < t RCD (max.). If t RCD is greater than t RCD (max.), t RAC will increase by the amount that t RCD 
exceeds t RCD (max.). 

1 0. Assumes that t RAD > t RAD (max.). 

1 1 . Operation within the t RAD (max.) limit ensures that t RAC (max.) can be met. t RAD (max.) is specified as a reference 
point only. If t RAD is greater than the specified t RAD (max.) limit, the access time is controlled by t CAA and t CAC . 

12. t^ cs is not a restrictive operating parameter. 

13. t^g (min.) must be satisfied in an Early Write Cycle. 

14. t DS and t DH are referenced to the latter occurrence of CAS or WE. 

15. ^ is measured between V |H (min.) and V, L (max.). AC-measurements assume ij = 5 ns. 

1 6. t^ and t HZ define the time at which D 0(JT reaches an open circuit and are not referenced to the output voltage levels. 

1 7. An initial 200 ps pause and 8 RAS-containing cycles are required when exiting an extended period of bias without 
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval. 
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MOSEL- VITELIC 


V104J32/36 


Waveforms of Read Cycle 



Waveforms of Early Write Cycle 



imi.il> 




MOSEL- VITELIC 


V104J32/36 


Waveforms of Fast Page Mode Read Cycle 



1005 03 
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PRELIMINARY 


MOSEL- VITELIC V104J232, V104J236 

512K x 32, 512K x 36 SIMM 


Features 

m 524,288 x 32 bit or 524, 288 x 36 bit 
organizations 

■ Utilizes 256K x 4 and 256K x 1 CMOS DRAMs 

■ Fast access times 70 ns, 80 ns, 100 ns 

■ Fast Page mode operation 

■ Low power dissip ation 

■ CAS before RAS refresh, RAS only refresh, and 
Hidden refresh capability 

■ Single 5 V ±10% supply 

■ All I/O are fully TTL compatible 

■ Standard 72-lead single-in-line module 


Description 

The V104J232 Memory Module is organized as 
524,288 x 32 bits in a 72-lead single-in-line module. 
The 51 2K x 32 memory module uses 16 Mosel- 
Vitelic 256K x 4 DRAMs. The VI 04J236 is organized 
as 524, 288 x 36 bits in the 72 lead single-in-line 
module and uses 1 6 Mosel-Vitelic 256K x 4 DRAMs 
and 8 Mosel-Vitelic 256K x 1 DRAMS. The x36 
modules are ideal for use in systems where high 
memory density with parity bits are needed. 


V104J232/236 
Pin Configuration 



1 36 37 72 

‘V104J236 only 


1 

vss 

16 

A4 

31 

A8 

45 

RAS1 

59 

VDD 

2 

DQ0 

17 

A5 

32 

NC 

46 

NC 

60 

DQ32 

3 

DQ18 

18 

A6 

33 

RAS3 

47 

W 

61 

DQ14 

4 

DQ1 

19 

NC 

34 

RAS2 

48 

NC 

62 

DQ33 

5 

DQ19 

20 

DQ4 

35 

NC [DQ26] 

49 

DQ9 

63 

DQ15 

6 

DQ2 

21 

DQ22 

36 

NC [DQ8] 

50 

DQ27 

64 

DQ34 

7 

DQ20 

22 

DQ5 

37 

NC [DQ17] 

51 

DQ10 

65 

DQ16 

8 

DQ3 

23 

DQ23 

38 

NC [DQ35] 

52 

DQ28 

66 

NC 

9 

DQ21 

24 

DQ6 

39 

VSS 

53 

DQ1 1 

67 

*1 

10 

VDD 

25 

DQ24 

40 

CAS0 

54 

DQ29 

68 

*2 

11 

NC 

26 

DQ7 

41 

CAS2 

55 

DQ12 

69 

*3 

12 

AO 

27 

DQ25 

42 

CAS3 

56 

DQ30 

70 

*4 

13 

A1 

28 

A7 

43 

CAS1 

57 

DQ13 

71 

NC 

14 

A2 

29 

NC 

44 

RASO 

58 

DQ31 

72 

VSS 

15 

A3 

30 

VDD 








* Signal in [ ] is VI 04J236 only, otherwise pins V104J232/V104J236 


are no connect (NC). 




-70 

-80 

-10 







*1 

NC 

NC 

NC 







*2 

VSS 

VSS 

VSS 







*3 

VSS 

NC 

VSS 







*4 

NC 

VSS 

vss 




Device Usage Chart 


* Presence detection. Pin connection change is available on request. 

Operating 

Temperature 

Range 

Organization 

Module Type 

Access Time (ns) 

Power 

512K x 32 

51 2K x 36 

S 

70 

80 

100 

Std 

Low 

0°C-70°C 

• 

• 

• 

• 

• 

• 

• 

• 


V104J232/236 Rev. 01 April 1993 
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MOSEL- VITELIC 


V104J232/236 


Part Number Information 

V104J M 

-T- 70 (70 ns ACCESS TIME) 

SPEED: 80 (80 ns ACCESS TIME) 
10 (100 ns ACCESS TIME) 

MODULE HEIGHT (IN INCHES): M: 1.0 
L MODULE EDGE CONTACT: f^TIN P^TED^ 

L CONFIGURATION: 256KX 32 

_ 512KX 32/36 MEMORY MODULE 

USES 256KX 4 SOJ AND 256K X 1 PLCC CMOS DRAMS 


V104J232/236 Pin Names 


Name 

Description 

A0-A8 

Address Inputs 

RAS0-RAS3 

Row Address Strobes 

CAS0-CAS3 

Column Address Strobes 

W 

Read/Write Input 

DQ0-DQ35 

Data In/Data Out 

Q 

Q 

> 

5 V Supply 

v ss 

Ground 

NC 

No Connection 


Absolute Maximum Ratings* 

Ambient Temperature 

Under Bias -10°C to +80°C 

Storage Temperature (plastic) ....-55°C to +125°C 
Voltage on any Pin Except V DD 

Relative to V ss -1 .0 to +7.0 V 

Voltage on V DD relative to V ss -1 .0 to +7.0 V 

Data Out Current 50 mA 

VI 04J232/236 Power Dissipation 24.0 W 

*Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 


V104232/J236 Capacitance* 

T a = 0°C TO 70°C, V DD = 5 V ±1 0%, V ss = 0 V 


Symbol 

Parameter 

Min. 

Max. 

Unit 

C IN 

Input Capacitance, 

Address Inputs 


176 

pF 

C IN 

Input Capacitance, W 


208 

PF 

C IN(DQ) 

Input Capacitance, 

Data Inputs 


17 

PF 

C IN(RAS) 

Input Capacitance, 
RAS0-RAS3 


57 

PF 

C IN(CAS) 

Input Capacitance, 
CAS0-CAS3 


36 

PF 

C Q(VDD) 

Decoupling Capacitance 

0.2 


pF 


*Note: Capacitance is sampled and not 1 00% tested 
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MOSEL- VITELIC 


V104J232/236 


V104J232 Functional Diagram 




















MOSEL- VITEUC 


V104J232/236 


V104J236 Functional Diagram 


RAS i * 
CAS o - 
CASi ' 


A0-A8 

l/Oi 

RAS 

I/O? 

CAS V53C104 

l/0 3 

WE 

I/O 4 

Vdd Vss 

OE 


Ao-As 

l/Oi 

RAS 

I/O 2 

CAS V53C104 

I/O3 

WE 

I/O 4 

Vdd Vss 

OE 


Ao-As 

l/Oi 

RAS 

I/O? 

CAS V53C104 

I/O 3 

WE 

I/O 4 

Vdd Vss 

OE 


nn 


A0-A8 

l/Oi 

RAS 

I/O2 

CAS V53C104 

I/O3 

WE 

I/O 4 

Vdd Vss 

OE 


1 F 


Ao-Ae 

D 

CAS V53C256 

Q 

Wt " Vdd Vss 


1 1 


Ao-As 

D 

RAS 


CAS V53C256 

Q 

WE 

Vdd Vss 



A0-A 8 I/Ol 

RAS I/O 2 

CAS V53C104 1/03 

WE l7 °- 4 

Vdd Vss OE 


rzi 


A0-A 8 I/0 1 

RAS I/O 2 

CAS V53C104 j/Oa 
WE 


Vdd Vss 


1/04 

OE 


Ao-A s |/Oi 

RAS I/O 2 

CAS V53C104 1/03 

WE — 

V dd V ss OE 


Ao-As 

l/Oi 

RAS 

I/O? 

CAS V53C104A 

I/O3 

WE 

I/O 4 

Vdd Vss 

OE 


Ao-As 


RAS 


CAS V53C256 

Q 

WE 


Vdd Vss 



Ao-As 


RAS 


CAS V53C256 

Q 

WE 


Vdd Vss 



RASg- 


CAS2- 

CAS3- 


Vdd- 
Vss — 


-DQo 

-DQi 

-DQ2 

-DQ 3 


-DQ4 

-DQs 
- DQe 
-DQ? 


“DQs 


- DQo 

- DQ10 
-DQ11 
-DQ12 


-DQ13 

-DQ14 

- DQ15 

- DQ16 


-DQ17 


Ao-A b 

CAS V53C104 

WE V/ 

Vdd Vss 


l/Oi 

I/O2 

I/O3 

1/04 

OE 


Ao-Aa 

l/Oi 

I/O2 

I/O3 

1/04 

CAS V53C104 
WE 

Vdd Vss 

OE 


Ao-A e 

CAS V53C104 
WE 

Vdd Vss 


Ao-As 

l/Oi 

RAS 

I/O? 

CAS V53C104 

I/O 3 

WE 

I/O 4 

Vdd Vss 

OE 


l/Oi H 
1/02 
I/Os 
1/04 
OE 


Ao-As 

RAS 

CAS V53C256 

D 

Q 

WE 

Vdd Vss 



Ao-As 

Q 

RAS 


CAS V53C256 

Q 

WE 


Vdd Vss 



1 Ao-As |/Oi 

RAS I/O 2 

CAS V53C104 1/03 

WE !/ — 

Vdd Vss OE 


Ao-A s l/Oi 

RAS I/O2 

CAS V53C104 I/O 3 

WE w 

Vdd Vss 


I/O4 

OE 


Ao-As 

l/Oi 

RAS 

I/O? 

CAS V53C104 

I/O 3 

WE 

I/O 4 

Vdd Vss 

OE 


cze 


i Ao-As 1/01 

RAS I/O 2 

CAS V53C104A J/O3 
WE 

Vdd Vss OE 


-DQ18 
-DQ19 
• DQ20 
-DQ21 


-DQ22 
-DQ23 
-DQ24 
- DQ25 


-DQ27 

“DQ28 

-DQ29 

-DQ30 


- DQ31 
-DQ32 
-DQ33 
-DQ34 


Ao-Ao 


CA§ V53C256 

D 

Q 

WE 

Vdd Vss 



Ao-Ab 

D 

CAS V53C256 

Q 

WE 


Vdd Vss 
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MOSEL-VITELIC 


V104J232J236 


DC and Operating Characteristics 

T a = 0°C to 70°C, V DD = 5 V ±10%, V ss = 0 V, unless otherwise specified. 


Symbol 

Parameter 

Power 

Access 

Time 

(ns) 

V104J232 

V104J236 

Unit 

Test Conditions 

Notes 

Min. 

Max. 

Min 

Max 

■li 

Input Leakage Current 
(any input pin) 



-160 

160 

-240 

240 

. 

H A 

i 

V SS fiV IN fiV DD 


Vo 

Output Leakage Current 
(for High-Z State) 



-20 

20 

-20 

20 

mA 

V SS - V OUT - V DD 
RAS, CAS at V |H 


*DD1 

V DD Supply Current, 
Operating 


70 


1730 


1920 

mA 

VlC = *RC 

1,2 

80 


1510 


1680 

100 


1300 


1440 

! DD2 

V DD Supply Current, 

TTL Standby 

STD 



54 


60 

mA 

RAS, CAS at V |H 
other inputs > V gs 


LOW 



43 


48 

! DD3 

V DD Supply Current, 
RAS-Only Refresh 


70 


1730 


1920 

mA 

ViC = *RC ( min ^ 

2 

80 


1510 


1680 

100 


1300 


1440 

Vd4 

V DD Supply Current, Fast 
Page Mode Operation 


70 


1260 


1400 

mA 

Minimum Cycle 

1,2 

80 


1080 


1200 

100 


972 


1080 

'dD5 

V DD Supply Current, 
Standby, Output Enabled 

STD 



72 


80 

mA 

ras=v |H , cas=v |L 

other inputs > V qq 

1 

LOW 



47 


52 

! DD6 

V DD Supply Current, 
CMOS Standby 

STD 



36 


40 

mA 

RAS> V DD -0.2 V, 
CAS at V, H 
other inputs > V sg 


LOW 



23 


25.6 

V IL 

Input Low Voltage 
(all inputs) 



-1 

0.8 

-1 

0.8 

v 


3 

V ,H 

Input High Voltage 
(all inputs) 



2.4 

V DD 

+1 

2.4 

V DD 

+1 

V 


3 

V OL 

Output Low Voltage 




0.4 


0.4 

V 

l QL = 4.2 mA 


X 

O 

> 

Output High Voltage 



2.4 


2.4 


V 

*OH = ~ 5 mA 
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MOSEL- VITELIC 


V104J232/236 


AC Characteristics 

T a = 0°C to 70°C, V DD = 5 V +1 0%, V ss = 0V unless otherwise noted 
AC Test conditions, input pulse levels 0 to 3V 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

70/70L 

80/80L 

10/10L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

1 

felURHI 

feAS 

RAS Pulse Width 

70 

75K 

80 

75K 

100 

75K 

ns 


2 

l RL2RL2 

fee 

Read or Write Cycle Time 

130 


150 


180 


ns 


3 

t RH2RL2 

fep 

RAS Precharge Time 

50 


60 


70 


ns 


4 

t RL1CH1 

fesH 

CAS Hold Time 

70 


80 


100 


ns 


5 

feu CHI 

feAS 

CAS Pulse Width 

20 


20 


25 


ns 


6 

feLICLI 

fecD 

RAS to CAS Delay 

20 

50 

20 

60 

25 

75 

ns 

4 

7 

\VH2CL 2 

fees 

Read Command Setup Time 

0 


0 


0 


ns 


8 

t AVRL2 

fesR 

Row Address Setup Time 

0 


0 


0 


ns 


9 

feu AX 

feAH 

Row Address Hold Time 

10 


10 


15 


ns 


10 

fevCL2 

fesc 

Column Address Setup Time 

0 


0 


0 


ns 


11 

feu AX 

feAH 

Column Address Hold Time 

15 


15 


20 


ns 


12 

feLIRHI(R) 

fesH(R) 

RAS Hold Time (Read Cycle) 

20 


20 


25 


ns 


13 

felH2RL2 

feRP 

CAS to RAS Precharge Time 

5 


5 


10 


ns 


14 

. _j 

felH2WX 

fecH 

Read Command Hold Time 

Referenced to CAS 

0 


0 


0 


ns 

5 

15 

t RH2WX 

feRH 

Read Command Hold Time 

Referenced to RAS 

0 


0 


0 


ns 

5 

16 

feuQV 

feAC 

Access Time from CAS 


20 


20 


25 

ns 

6,7 

17 

feuQV 

t RAC 

Access Time from RAS 


70 


80 


100 

ns 

6,8,9 

18 

fevQV 

feAA 

Access Time from Column 

Address 


35 


40 


45 

ns 

6,7,10 

19 

feuQX 

*LZ 

CAS to Low-Z Output 

0 


0 


0 


ns 

16 

20 

felH2QZ 

*HZ 

CAS to High-Z Output 

0 

20 

0 

20 

0 

20 

ns 

16 

21 

feu AX 

*AR 

Column Address Hold Time 

from RAS 

55 


60 


75 


ns 


22 

feuAV 

*RAD 

RAS to Column Address 

Delay Time 

15 

35 

15 

40 

20 

55 

ns 

11 


4-44 





MOSEL- VITELIC 


V104J232/236 


AC Characteristics (Cont'd.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

70/70L 

80/80L 

10/10L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

23 

^CLIRHI(W) 

*RSH(W) 

RAS or CAS Hold Time 
in Write Cycle 

20 


20 


25 


ns 


24 

t WL1 CHI 

{ C\NL 

Write Command to CAS 

Lead Time 

20 


20 


25 


ns 


25 

Wici^ 

\nc s 

Write Command Setup Time 

0 


0 


0 


ns 

12,13 

26 

tLlWHI 

Wh 

Write Command Hold Time 

15 


15 


20 


ns 


27 

WlWHI 

*WP 

Write Pulse Width 

15 


15 


20 


ns 


28 

^RLI WH1 

*WCR 

Write Command Hold Time 

from RAS 

55 


60 


75 


ns 


29 

WlRHI 

*RWL 

Write Command to RAS 

Lead Time 

20 


20 


25 


ns 


30 

tvWL^ 

*DS 

Data in Setup Time 

0 


0 


0 


ns 

14 

31 

WlDX 

*DH 

Data in Hold Time 

15 


15 


20 


ns 

14 

32 

*CL1CH1 

*CRW 

CAS Pulse Width (RMW) 

75 


75 


90 


ns 


33 

*0-202 

Vc 

Fast Page Mode 

Read or Write Cycle Time 

45 


50 

i 

55 


ns 


34 

t CH2CL2 

*CP 

CAS Precharge Time 

10 


10 


10 


ns 


35 

*AVRH1 

*CAR 

Column Address to RAS 

Setup Time 

35 


40 


45 


ns 


36 

t CH2QV 

{ CAP 

Access Time from 

Column Precharge 

1 

40 

1 


45 


50 

ns 

7 

37 

^LIDX 

^HR 

Data in Hold Time 

Referenced to RAS 

55 

i 

60 


75 


ns 


38 

*CL1 RL2 

{ CSR 

CAS Setup Time 
CAS-before-RAS Refresh 

10 

i 


10 

s 


10 


ns 


39 

t RH2CL2 

*RPC 

RAS to CAS Precharge Time 

10 


10 


10 


ns 


40 

t RL1CH1 

^HR 

CAS Hold Time 

CAS-before-RAS Refresh 

30 


30 


30 


ns 



*T 

V 

Transition Time 
(Rise and Fall) 

3 

50 

3 

50 

3 

50 

ns 

15 



l RI 

Refresh Interval 
(512 Cycles) 


8 


8 


8 

ms 

17 
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Notes: 

1 . I DD Is dependent on output loading when the device output is selected. Specified l DD (max.) is measured with the 
output open. 

2. I DD is dependent upon the number of address transitions. Specified l DD (max.) is measured with a maximum of two 
transitions per address cycle in Fast Page Mode. 

3. Specified V (L (min.) is steady state operating. During transitions, V |L (min.) may undershoot to -1 .0 V for a period 
not to exceed 20 ns. All AC parameters are measured with V, L (min.) > V ss and V |H (max.) < V DD . 

4. t RCD (max.) is specified for reference only. Operation within t RCD (max.) limits insures that t RAC (max.) and t CAA 
(max.) can be met. If t RCD is greater than the specified t RCD (max.), the access time is controlled by t CAA and t CAC . 

5. Either t RRH or t RCH must be satisfied for a Read Cycle to occur. 

6. Measured with a load equivalent to two TTL inputs and 50 pF. 

7. Access time is determined by the longer of t CAA , t CAC or t CAp . 

8. Assumes that t RAD < t RAD (max.). If t RAD is greater than t RAD (max.), t RAC will increase by the amount that t RAD 
exceeds t RAD (max.). 

9. Assumes that t RCD < t RCD (max.). If t RCD is greater than t RCD (max.), t RAC will increase by the amount that t RCD 
exceeds t RCD (max.). 

1 0. Assumes that t RAD > t RAD (max.). 

1 1 . Operation within the t RAD (max.) limit ensures that t RAC (max.) can be met. t RAD (max.) is specified as a reference 
point only. If t RAD is greater than the specified t RAD (max.) limit, the access time is controlled by t CAA and t CAC . 

1 2. t wcs is not a restrictive operating parameter. 

1 3. ty^ s (min.) must be satisfied in an Early Write Cycle. 

1 4. t DS and t DH are referenced to the latter occurrence of CAS or WE. 

15. tj is measured between V |H (min.) and V |L (max.). AC-measurements assume ij = 5 ns. 

1 6. t^ and t HZ define the time at which D 0UT reaches an open circuit and are not referenced to the output voltage levels. 

1 7. An initial 200 ps pause and 8 RAS-containing cycles are required when exiting an extended period of bias without 
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval. 
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Waveforms of Fast Page Mode Read Cycle 


RAS 


CAS 


ADDRESS 


W 


I/O 



Waveforms of Fast Page Mode Write Cycle 
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MOSEL-VITELIC V400J8/9 PRELIMINARY 

4M X 8, 4MX 9 BIT FAST PA GE MODE 
CMOS DYNAMIC RAM MEMORY MODULE 
HIGH PERFORMANCE, LOW POWER 


HIGH PERFORMANCE V400J8/9 

70/70L 

80/80L 

10/10L 

Max. RAS Access Time, (t RAC ) 

70 ns 

80 ns 

100 ns 

Max. Column Address Access Time, (t CAA ) 

35 ns 

40 ns 

50 ns 

Min. Fast Page Mode Cycle Time, (t pc ) 

50 ns 

55 ns 

65 ns 

Min. Read/Write Cycle Time, (t RC ) 

130 ns 

150 ns 

180 ns 


LOW POWER V400J8/9L 

70L 

80L 

10L 

Max. CMOS Standby Current, (l DD6 ) 

3. 2/3. 6 mA 

3.2/3.6 mA 

3.2/3.6 mA 


Features 

■ 4M x 8 and 4M x 9-bit organization 

■ Utilizes eight or nine 4M x 1 CMOS RAMs 

■ RAS access time: 70, 80, 1 00 ns 

■ Low power dissipation 

• V400J8/9-80 

— Operating Current - 640/720 mA max. 
— TTL Standby Current - 1 8 mA max. 

■ Low CMOS Standby Current 

• V400J8/9 - 8/9 mA max. 

• V400J8/9L - 3.2/3. 6 mA max. 

■ Battery Back-up M ode (V 400J8/9L Only) 

■ Read -Modif y-Writ e, RAS-Only Refresh, 
CAS-Before-RAS Refresh capability 

■ Refresh Interval 

• V400J8/9 - 1 024 cycles/1 6ms 

• V400J8/9L - 1024 cycles/64ms 

■ Substrate bias generator on each chip 

■ Fast Page Mode for a sustained data rate 
greater than 20 MHz 

■ Available in standard 30-lead single-in-line 
module 


Description 

The V400J8/9 are high speed 4,194,304 x 8/9 bit 
CMOS dynamic random access memory modules. 
The V400J8/9 offers a combination of features: Fast 
Page Mode for high data bandwidth, fast usable 
speed, CMOS standby current and, on request, 
extended refresh for very low data retention power 
(V400J8/9L). 

All inputs and outputs are TTL compatible. Input 
and output capacitances are significantly lowered to 
allow increased system performance. Fast Page 
Mode operation allows random access of up to 1 024 
bits within a row with cycle times as sh ort as 50 ns. 
Because of static circuitry, the CAS clock is not 
in the critical timing path. The flow-through column 
address latches allow address pipelining while relax- 
ing many critical system timing requirements for fast 
usable speed. These features make the V400J8/9L 
ideally suited for high performance computing sys- 
tems. 


The V400J8/9L offer a maximum data retention 
power of 26.5/30 mW when oper ating in CM OS 
standby mode and performing CAS-before-RAS re- 
fresh cycles. 


Device Usage Chart 


Operating 

Temperature 

Range 

Bit Organization 

Module Type 

Access Time (ns) 

Power 

x 8 

x 9 

S 

L 

70 

80 

100 

Std 

Low 

0°C-70°C 

• 

• 

• 

• 

• 

• 

• 

• 

• 


V400J8/9 Rev. 01 November 1991 
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Part Number Information V400J 

I 70 (70 ns ACCESS TIME) 

1 — SPEED: 80 (80 ns ACCESS TIME) 
10 (100 ns ACCESS TIME) 

MODULE HEIGHT (IN INCHES) 


MODULE FDGE CONTACT: g.' ■n n PLATE D^ ° 


— CONFIGURATION J ® 

4M x 8/9 MEMORY MODULE 
USES 8/9 4M X 1 SOJ CMOS DRAMS 


Pin Configuration 
x 9 Organization 


VDD (1) 
CAS (2) 
DQ1 (3) 
A0 (4) 
A1 (5) 
DQ2 (6) 
A2 (7) 
A3 (8) 
VSS (9) 
DQ3 (1 0) 
A4 (11) 
A5 (12) 
DQ4 (13) 
A6 (14) 
A7 (15) 
DQ5 (1 6) 
A8 (17) 
A9 (18) 
A10 (19) 
DQ6 (20) 
WE (21) 
VSS (22) 
DQ7 (23) 
NC (24) 
DQ8 (25) 
Q9 (26) 
RAS (27) 
CAS9 (28) 
D9 (29) 
VDD (30) 



S MODULE 


VDD (1) 
CAS (2) 
DQ1 (3) 
A0 (4) 
A1 (5) 
DQ2 (6) 
A2 (7) 
A3 (8) 
VSS (9) 
DQ3 (1 0) 
A4 (11) 
A5 (12) 
DQ4 (13) 
A6 (14) 
A7 (15) 
DQ5 (1 6) 
A8 (17) 
A9 (18) 
A10 (19) 
DQ6 (20) 
WE (21) 
VSS (22) 
DQ7 (23) 
NC (24) 
DQ8 (25) 
09 (26) 
RAS (27) 
CAS9 (28) 
D9 (29) 
VDD (30) 


'SB 

V53C400 

If 


V53C400 




V53C400 



3 

V53C400 

EE§ 

V53C400 

«= rn 


| g 

V53C400 

|§ 

V53C400 


V53C400 

§1 

V53C400 


L MODULE 


NOTE: x 8 Organization 

Pins 26, 28, 29 are not connected 


Absolute Maximum Ratings* 


Ambient Temperature 

Under Bias -10°C to +80°C 

Storage Temperature (plastic) ....-55°C to +125°C 

Voltage Relative to V ss -1 .0 to +7.0 V 

Data Out Current 50 mA 

Power Dissipation 9.0 W 


Pin Names (x 9 Organization) 


Name 

Description 

A0-A10 

Address Inputs 

RAS 

Row Address Strobe 

CAS, CAS9 

Column Address Strobes 

WE 

Write Enable 

DQ1-DQ8 

Data In/Data Out 

D9 

Data In 

Q9 

Data Out 

V DD 

5 V Supply 

V SS 

Ground 

NC 

No Connection 


x 8 Organization 

CAS9, D9, Q9 are not connected 


Capacitance* (x9 Organization) 

T a = 0°C to 70°C, V DD = 5 V ±1 0%, V ss = 0 V 


Symbol 

Parameter 

Min. 

Max. 

Unit 

C IN 

Input Capacitance, 

Address Inputs 


70 

PF 

C IN 

Input Capacitance, 

RAS, WE 


75 

PF 

C IN(DQ) 

Data Input/Output 
Capacitance, DQ1-DQ8 


20 

PF 

^ IN (CAS) 

Input Capacitance, CAS 


75 

PF 

C IN(CAS9) 

Input Capacitance, CAS9 


7 

PF 

C IN(D9) 

Input Capacitance, D9 


7 

PF 

C 0(Q9) 

Output Capacitance, Q9 


7 

PF 


*Note: Operation above Absolute Maximum Ratings can * Note: Ca P acitance is sam P |ed and " ot 100% tested - 
adversely affect device reliability. 
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DC and Operating Characteristics (1-2) 

T a = 0°C to 70°C, V DD = 5 V ± 10%, V ss = 0 V, unless otherwise specified. 


Symbol 

Parameter 

Power 

Access 

Time 

V400J8 

V400J9 

' 

Unit 

Test Conditions 

Notes 

Min. 

Max. 

Min. 

Max. 

•u 

Input Leakage Current 
(any input pin) 



-80 

80 

-90 

90 

fxA 

V < V < V 

V SS “ V IN “ V DD 


*LO 

Output Leakage Current 
(for High-Z State) 



-10 

10 

-10 

10 

MA 

V < V < V 

V SS“ v OUT - V DD 

RAS, CAS at V )H 


*DD1 

V DD Supply Current, 

Operating 


70 


720 


810 

mA 

'RC = 'RC< min -> 

1,2 

80 


640 


720 

100 


560 


630 

*DD2 

V DD Supply Current, 

TTL Standby 




16 


18 

mA 

RAS, CAS at V JH 
other inputs > Vgg 


*DD3 

V DD Supply Current, 
RAS-Only Refresh 


70 


720 


810 

mA 

*rc = *rc ( m ' n ) 

2 

80 


640 


720 

100 


560 


630 

*DD4 

V DD Supply Current, 

Fast Page Mode 

Operation 


70 


640 


720 

mA 

Minimum Cycle 

1,2 

80 


560 


630 

100 


480 


540 

*DD5 

V DD Supply Current, 
Standby, Output Enabled 

STD 



40 


45 

mA 

ras=v 1h , cas=v il 

other inputs > Vgg 


LOW 



32 

1 

36 

*DD6 

V DD Supply Current, 
CMOS Standby 

STD 


8 


9 


mA 

RAS >V DD - 0.2 V 
CAS > V DD - 0.2V 
other inputs > V^ 


LOW 


3.2 


3.6 


'dD7 

Battery Back-up 

Data Retention Current 
(Only V400J8/9L) 

LOW 


4.8 


5.4 


mA 

CAS-Before-RAS 
Refresh cycle 

t RC= 62 - 5 ^ 

CMOS clock levels 

18 

V ,L 

Input Low Voltage 



-1.0 

0.8 

-1.0 

0.8 

V 


3 

V ,H 

Input High Voltage 



2.4 

V DD +1 

2.4 

^DD +1 

V 


3 

V 

Output Low Voltage 




0.4 


0.4 

V 

l 0L = 4.2 mA 


X 

o 

> 

Output High Voltage 



2.4 


2.4 



l OH = - 5 mA 
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AC Characteristics 

T a = 0°C to 70°C, V DD = 5 V ±1 0%, V ss = 0 V, unless otherwise noted 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

70/L 

80/L 

10/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

1 

felLIRHI 

feAS 

RAS Pulse Width 

70 

75K 

80 

75K 

100 

75K 

ns 


2 

! RL2RL 

fee 

Read or Write Cycle Time 

130 


150 


180 


ns 


3 

t RH2RL2 

fep 

RAS Precharge Time 

50 


60 


70 


ns 


4 

fevRL2 

fesR 

Row Address Setup Time 

0 


0 


0 


ns 


5 

feuAX 

feAH 

Row Address Hold Time 

10 


10 


15 


ns 


6 

fevRHI 

feAR 

Column Address to RAS 

Setup Time 

35 


40 


50 


ns 


7 

felLlAV 

feAD 

RAS to Column Address 

Delay Time 

15 

35 

15 

40 

20 

50 

ns 

4 

8 

fevCL2 

fesc 

Column Address Setup Time 

0 


0 


0 


ns 


9 

feu AX 

feAH 

Column Address Hold Time 

15 


15 


20 


ns 


10 

feLICLI 

fecD 

RAS to CAS Delay 

20 

50 

20 

60 

25 

75 

ns 

5 

11 

feLIQV 

feAC 

Access Time from RAS 


70 


80 


100 

ns 

6,7,8 

12 

fevQV 

*CAA 

Access Time from Column 

Address 


35 


40 


50 

ns 

8,9,10 

13 

feLIQV 

feAC 

Access Time from CAS 


20 


20 


25 

ns 

8,10 

14 

feu CHI (R) 

feAS(R) 

CAS Pulse Width in 

Read Cycle 

20 

10K 

20 

10K 

25 

10K 

ns 


15 

feLIRHI(R) 

fesH(R) 

RAS Hold Time (Read Cycle) 

20 


20 


25 


ns 


16 

t WH2CL 2 

fees 

Read Command Setup Time 

0 


0 


0 


ns 


17 

l CH2WX 

fecH 

Read Command Hold Time 

Referenced to CAS 

0 


0 


0 


ns 

11 

18 

l RH2WX 

feRH 

Read Command Hold Time 

Referenced to RAS 

0 


0 


0 


ns 

11 

19 

feH2RL2 

feRP 

CAS to RAS Precharge Time 

5 


5 


10 


ns 


20 

feH2QX 

feFF 

Output Buffer 

Turn Off Delay 

0 

15 

0 

20 

0 

25 

ns 

12 
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AC Characteristics (Cont’d.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

70/L 

80/L 

10/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

21 

t CH2QV 


Data Hold Time from CAS 

0 


0 


0 


ns 

11 

22 

WlWHI 

*WP 

Write Pulse Width 

10 


15 


20 


ns 


23 

t CH2CL2 

*CP 

CAS Precharge Time 

10 


10 


10 


ns 


24 

WlAX 

l AR 

Column Address Hold Time 

from RAS 

55 

1 

60 


75 


ns 


25 

*01.1 CHI (W) 

t CAS(W) 

CAS Pulse Width in 

Write Cycle 

20 


20 


25 


ns 


26 

tuRHIfW) 

t RSH(W) 

RAS or CAS Hold Time 
in Write Cycle 

20 


20 


25 


ns 


27 

^LIWHI 

V/CR 

Write Command Hold Time 

from RAS 

55 


60 


75 


ns 


28 

WlCL2 

\nc s 

Write Command Setup Time 

0 


0 


0 


ns 

13,14 

29 

fcLIWHI 

*WCH 

Write Command Hold Time 

10 


15 


20 


ns 


30 


X DS 

Data In Setup Time 

0 


0 


0 


ns 

15 

31 

WllDX 


Data In Hold Time 

15 


15 


20 


ns 

15 

32 

WlDX 

^HR 

Data In Hold Time 

Referenced to RAS 

55 


60 


75 


ns 


33 

t CH2QV 

*CAP 

Access Time from 

Column Precharge 


40 


45 


55 

ns 

17 

34 

t CL2CL2(R) 

t PC 

Fast Page Mode Read or 

Write Cycle Time 

50 


55 


65 


ns 


35 

t WL1RH1 

l RWL 

Write Command to RAS 

Lead Time 

20 


20 


25 


ns 


36 

WlCHI 

l CWL 

Write Command to CAS 

Lead Time 

20 


20 


25 


ns 


37 

t RH2CL2 

Wc 

RAS to CAS Precharge Time 

5 


5 


5 


ns 


38 

^Ll RL2 

^SR 

CAS Setup Time 
CAS-before-RAS Refresh 

5 


5 


5 


ns 



4-57 




MOSEL- VITELIC 


V400J8/9 


AC Characteristics (Cont'd.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

70/L 

80/L 

10/L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

39 

t RL1CH1 

^HR 

CAS Hold Time 

CAS-before-RAS Cycle 

15 


15 


15 


ns 


40 

t RL1CH1 

tsH 

CAS Hold Time 

70 


80 


100 


ns 


41 

t WH2RL2 

*WRP 

WE to RAS precharge time 
(CAS-Before-RAS Refresh cycle) 

10 


10 


10 


ns 


42 

*RL1 WL2 

^VRH 

WE Hold Time from RAS 
(CAS-Before-RAS Refresh Cycle) 

10 


10 


10 


ns 


43 

WlRL 2 

Wr 

RAS to WE set-up Time 
(Test Mode) 

10 


10 


10 


ns 

20,21 

44 

WllA/HI 

*WHR 

RAS to WE hold Time 
(Test Mode) 

10 


10 


10 


ns 

20,21 

45 

*r 

*T 

Transition Time 
(Rise and Fall) 

3 

50 

3 

50 

3 

50 

ns 

16 

46 


*REF 

Refresh Interval 
(1024 Cycles) 


16 


16 


16 

ms 

19 

47 


l REF 

Refresh Interval 

V400J8/9L Only 

(1024 Cycles, t RC = 62.5 ns) 


64 


64 


64 

ms 

18,19 
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Notes: 

1 . I DD is dependent on output loading when the device output is selected. Specified l DD (max.) is measured with the 
output open. 

2. I DD is dependent upon the number of address transitions. Specified l DD (max.) is measured with a maximum of two 
transitions per address cycle in Fast Page Mode. 

3. Specified V (L (min.) is steady state operating. During transitions, V, L (min.) may undershoot to -1 .0 V for a period 
not to exceed 20 ns. All AC parameters are measured with V |L (min.) > V $s and V |H (max.) < V DD „ 

4. Operation within the t RAD (max.) limit ensures that t RAC (max.) can be met. t RAD (max.) is specified as a reference 
point only. If t RAD is greater than the specified t RAD (max.) limit, the access time is controlled by t CAA and t CAC . 

5. t RCD (max.) is specified for reference only. Operation within t RCD (max.) limits insuresthatt RAC (max.) andt CAA (max.) 
can be met. If t RCD is greater than the specified t RCD (max.), the access time is controlled by t CAA and t CAC . 

6. Assumes that t RAD < t RAD (max.). If t RAD is greater than t RAD (max.), t RAC will increase by the amount that t RAD exceeds 
*rad ( max -)- 

7. Assumes that t RCD <t RCD (max.). lft RCD is greater than t RCD (max.), t RAC will increase by the amount thatt RCD exceeds 
tR CD (max.). 

8. Measured with a load equivalent to two TTL inputs and 100 pF. 

9. Assumes that t RAD > t RAD (max.). 

1 0. Access time is determined by the longest of t CAA , t CAC and t CAp . 

1 1 . Either t RRH or t RCH must be satisified for a Read Cycle to occur. 

1 2. t QFF and t QN define the time at which D QUT reaches an open circuit condition and are not referenced to the output 
voltage level. 

1 3. t^g is not a restrictive operating parameter. 

14. t^g (min.) must be satisfied in an Early Write Cycle. 

1 5. t DS and t DH are referenced to the latter occurrence of CAS or WE. 

16. tj is measured between V |H (min.) and V |L (max.). AC-measurements assume ^ = 5 ns. 

1 7. Assumes a three-state test load (5 pF and a 380 Ohm Thevenin equivalent). 

1 8. An initial 200 ps pause and 8 RAS-containing cycles are required when exiting an extended period of bias without 
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval. 

19. This is battery backup data retention mode under CAS-before-RAS refresh cycles. 
t RC = 62.5 ps (62.5 ps x 1024 = 64 ms) 

( RAS = { RAS < min > t0 1 ^ 

Input voltages : RAS and CAS V |H > V DD - 0.2 V 

V (L <0.2V 

WE and OE V |N > V DD - 0.2 V 

All other inputs at stable V, H or V jL 

20. The test mode is initiated by performing a WE and CAS-before-RAS cycle. This mode is latched and remains in 
effect until the exit cycle is generated. The test mode specified in this data sheet is 8-bits parallel testing function. 

RA 10 , CA 10 , CA q are not used. In the read cycle, if two internal bits on one I/O pin are equal, the I/O pin will indicate 
a high level. If internal bits on one I/O are not equal, then the I/O pin will indicate a low level. The test mode is cleared 
and the memory device returned to its normal operational state by performing a RAS-only refresh cycle or a CAS- 
before-RAS refresh cycle. 

21 . In a test mode read cycle, the value of access time parameters is delayed by 5 ns for the specified value. These 
parameters should be specified in test mode cycles by adding the above value (5 ns) to the specified value in this 
data sheet. 
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Waveforms of Fast Page Mode Read Cycle 



Waveforms of Fast Page Mode Write Cycle 
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Waveforms of RAS-Only Refresh Cycle 



Waveforms of CAS-Before-RAS Refresh Counter Test Cycle 



1581 06 
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Functional Description 

The V400J8/9 are CMOS dynamic RAM modules 
optimized for high data bandwidth, low power 
applications. The V400J8/9 reads and writes data by 
multiplexing a 22-bit address into an 1 1-bit row and 
an 11 -bit column address. The row add ress is 
latched by the Row Address Strobe (RAS). The 
column address flows through an internal address 
buffer and is latched by the Column Address Strobe 
(CAS). Because access time is primarily dependent 
on a valid c olumn address rather than the pr ecise 
ti me tha t the CAS edge occurs, the delay from RAS 
to CAS has little effect on the access time. 

Memory Cycle 

A memory cycle is initiated by bringing RAS low. 
Any memory cycle, once initiated, must not be ended 
or aborted before the minimum t RAS time has expired. 
This ensures proper device operation and data 
integrity. A new cycle must not be initiated until the 
minimum precharge time t Rp /t Cp has elapsed. 

Read Cycle 

A Read cycle is performed by holdin g the Write 
Enable (WE) signal high during a RAS/CAS 
operation. The column address must be held for a 
minimum time specified by t AR . Data Out becomes 
valid only when t RAC , t CAA and t CAC are all satisfied. 
As a result, the access time is dependent on the 
timing relationships between t RAC , t CAA and t CAC . For 
example, the access time is limited by t CAA when t RAC 
(min.) and t CAC (min.) are both satisfied. 

Write Cycle 

A Write cy cle is performed by taking WE and CAS 
low during a RAS operation. The column address is 
latch ed by CAS. The write can be WE controll ed or 
CAS controlled depending on whether WE or CAS 
falls later. Consequently, the i npu t d ata m ust be valid 
at or before the fal ling e dge of WE or CAS, whichever 
occurs last. In a CAS-controlled Write Cy cle w hen 
the leading edge of WE occurs prior to the CAS low 
transition, the output (D 0(JT ) pin will be in the High-Z 
state at the b eginn in g of th e Write function. Ending 
the Write with RAS or CAS will maintain the output in 
the High-Z state. 


Refresh Cycle 

To retain data, 1 024 Refresh Cycles are required in 
each 1 6 ms period. There are two ways to Refresh 
the memory: 

1. By selecting all 1024 address combinations of 
AO through A1 0 each 1 6 ms, a refresh of all rows 
is comp leted . Any Read, Write, Read-Modify- 
Write or RAS-only cycle refreshes the addressed 
row. 

2. Using a CAS-before-RAS Refresh Cycle. If CAS 
makes a transition from lo w to h igh t o low a fter the 
previ ous cycle and before RAS falls, CAS-before- 
RAS refresh is activated. The V53C400 will use 
the output of an internal 1 0-bit counter as the 
source of row addresses and ignore external 
address inputs. 

CAS-before-RAS is a “refresh-only” mode and no 
data access or device selection is allowed. Thus, 
□out rema ' n in the High-Z state during the cycle. 

A CAS-before-RAS counter test mode is provided 
to ensure reliable operation of the internal refresh 
counter. The user can use the counter test mode to 
write consecutive data patterns (1024 Write cycles) 
and then verify the written data by applying 1024 
consecutive Read cycles. In this mode, the 
V400J8/9 ignores external row/column addresses 
and takes the output from the internal counter 
instead. 

Data Retention Mode 

The V400J8/9 offers a CMO S standby mode that is 
entered by causing the RAS clock to swing between 
a valid V |L and a n “extra high” V )H within 0.2 V of V DD . 
While the RAS clock is at the “extra high” level, the 
V400J8/9 power consumption is reduced to the low 
l DD6 level. Overall l DD consumption when operating 
in this mode can be calculated as follows: 

[(t RC ) X (l DD1 ) + (t R x-“*Rc) X ^DD6^ 


Where t RC = Refresh Cycle Time 

t RX = Refresh Interval/ 1024 
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Fast Page Mode Operation 

Fast Page Mode operation permits all 2048 
columns within a selected row of the device to be 
rando mly accessed at a high data rate. Main taining 
RAS low while performing successive CAS cycles 
retains the row address internally and eliminates the 
need to reapply it for each cycle. The column 
address b uffer a cts as a transparent or flow-through 
latch while CAS is high. 

Thus, access begins at the occurance of a valid 
colum n address rather than at the falling edge of 
CAS, e limin ating t ASC and ij from the critical timing 
path. CAS latches the address into the column 
address buffer and acts as on output enable. 

During Fast Page Mode operation, Read or Write 
cycles are possible at random addresses within a 
row. Following the initial entry cycle into Fast Page 
Mode, access is t CAA ort CAp controlled. If th e col umn 
address is valid prior to the rising edge of CA S, the 
access time is determined by the by the CAS rising 
edge. If t he col umn address is valid after the rising 
edge of CAS, the access is timed from the 
occurrance of the valid address and is spec ified by 
t CAA . In both cases, the falling edge of CAS latches 
the address and enables the output. 

Fast Page Mode provides a sustained data rate of 
over 20 MHz for applications that require high data 
rates like bit-mapped graphics or high-speed signal 
processing. The following equation can be used to 
calculate the data rate: 

2,048 

Data Rate = 

*rc + 2.047 x t pc 

Data Output Operation 

The V400J8/9 Data Output pin (D QUT ) has a 
three- state capability and is controlled by CAS. 
When CAS is high(> V, H ), the output is in the High-Z 
state. Table 1 summarizes the D 0UT states possible 
for various memory cycles. 


Power On 

After application of the V DD an initial pause of 200 
ps is required followed by a minimum of 8 
initialization cycle s (any combination of cycles 
containing a RAS clock). Eight initialization cycles 
are required after extended periods of bias without 
clocks (greater than the Refresh Interval). During 
power on, the V DD current requirement o f the 
V40 0J8/9 is depe ndent on the input levels of RAS 
and CAS. If RAS is Low during power on, the device 
will go into an active cycle and l DD will exhi bit cu rrent 
transients. It is recommended that RAS and CAS 
track with V DD or be held at a valid V |H during power 
on to avoid current surges. 


Table 1. V400J8/9 Data Output 

Operation for Various Cycle Types 


Cycle Type 

^OUT 

Read Cycles 

Data from Addressed 
Memory Cell 

CAS-Controlled Write 
Cycle (Early Write) 

High-Z 

WE-Controlled Write 

Cycle (Late Write) 

Active, not valid 

Fast Page Mode Read 
Cycle 

Data from Addressed 
Memory Cell 

Fast Page Mode Read- 
Modify-Write Cycle 

Data from Addressed 
Memory Cell 

RAS-only Refresh 

High-Z 

CAS-before-RAS 

Refresh Cycle 

Data remains as in 
previous cycle 

CAS-only Cycles 

High-Z 
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MOSEL-VITELIC V400J32/36 PRELIMINARY 

4M x32 & 4M x 36 
CMOS MEMORY MODULES 


Features 

■ 4,194,304 x 36 bit organization (V400J36) 

■ 4,1 94,304 x 32 bit organization (V400J32) 

■ Utilizes 4M x 1 CMOS DRAMs 

■ Fast access times: 70 ns, 80 ns 

■ Fast Page mode operation 

■ CAS before RAS refresh, RAS only refresh, 
and Hidden refresh capability 

■ Single 5 V ±1 0% supply 

h All I/O are fully TTL compatible 

■ Standard 72-lead single-in-line module 
n 1 024 Refresh Cycles every 1 6 msec 


Description 

The V400J32 Memory Module is organized as 
4,194,304 x 32 bits and the V400J36 is orgranized 
as 4,194,304 x 36 bits in a 72-lead single-in-line 
module. The 4M x 32 memory module uses 32 4M x 
1 DRAMs and the 4M x 36 memory module uses 36 
4M x 1 DRAMs. The x32/36 modules are ideal for 
use in i486 systems where high memory density 
and fast access times are needed. 


V400J32/36 
Pin Configuration 



1 36 37 72 

‘V400J36 only 











V400J32/36 


1 

VSS 

19 

A10 

37 

DQ17/NC* 

55 

DQ12 




2 

DQ0 

20 

DQ4 

38 

DQ35/NC* 

56 

DQ30 

— 

-# 0 

-oU 

3 

DQ18 

21 

DQ22 

39 

VSS 

57 

DQ13 

*1 

VSS 

VSS 

4 

DQ1 

22 

DQ5 

40 

CAS0 

58 

DQ31 

*2 

NC 

NC 

5 

DQ19 

23 

DQ23 

41 

CAS2 

59 

VDD 

*3 

VSS 

NC 

6 

DQ2 

24 

DQ6 

42 

CAS3 

60 

DQ32 

*4 

NC 

VSS 

7 

DQ20 

25 

DQ24 

43 

CAS1 

61 

DQ14 

* Presence detection. Pin 

8 

DQ3 

26 

DQ7 

44 

RAS0 

62 

DQ33 

connection chanae is available 

9 

DQ21 

27 

DQ25 

45 

NC 

63 

DQ15 



10 

VDD 

28 

A 7 

46 

NC 

64 

DQ34 



11 

NC 

29 

NC 

47 

W 

65 

DQ16 




12 

A0 

30 

VDD 

48 

NC 

66 

NC 




13 

A1 

31 

A8 

49 

DQ9 

67 

*1 




14 

A2 

32 

A9 

50 

DQ27 

68 

*2 




15 

A3 

33 

NC 

51 

DQ10 

69 

*3 




16 

A4 

34 

RAS2 

52 

DQ28 

70 

*4 




17 

A5 

35 

DQ26/NC* 

53 

DQ1 1 

71 

NC 




18 

A6 

36 

DQ8/NC* 

54 

DQ29 

72 

VSS 





*V400J32 only 


Device Usage Chart 


Operating 

Temperature 

Range 

Organization 

Module Type 

Access Time (ns) 

Power 

4M x 32 

4M x 36 

S 

70 

80 

Std 

0°C-70°C 

• 

• 

• 

• 

• 

• 


V400J32/36 Rev. 00 ApriM993 
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Part Number Information 


Absolute Maximum Ratings* 


V400J 


| SPEED 70 (70 ns ACCESS TIME) 

80 (80 ns ACCESS TIME) 


- MODULE HEIGHT (IN INCHES): L: 1.25 


MODULE EDGE CONTACT: 3 - PLATE D E ° 


Ambient Temperature 

Under Bias -10°C to +80°C 

Storage Temperature (plastic) -55°C to +125°C 

Voltage on any Pin Except V DD 

Relative to V ss -1 .0 to +7.0 V 

Voltage on V DD relative to Vgg -1 .0 to +7.0 V 

Data Out Current 50 mA 

Power Dissipation 21.6 W 


L - CONFIGURATION: 


32: 4M x 32 
36: 4M X 36 


*Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 


4M x 32/36 MEMORY MODULE 
USES 4M X 1 SOJ DRAMS 


Pin Names 


Name 

Description 

A0-A10 

Address Inputs 

RAS0, RAS2 

Row Address Strobes 

CAS0-CAS3 

Column Address Strobes 

W 

Read/Write Input 

DQ0-DQ35 

Data In/Data Out 

V DD 

5 V Supply 

V SS 

Ground 

NC 

No Connection 


Capacitance* 

T a = 0°C to 70°C, V DD = 5 V ±1 0%, Vss = 0 V 


Symbol 

Parameter 

Min. 

Max. 

Unit 

C IN 

Input Capacitance, 
Address Inputs 


195 

PF 

C| N 

Input Capacitance, W 


257 

PF 

C IN(DQ) 

Input Capacitance, 

Data Inputs 


17 

PF 

C IN(RAS) 

Input Capacitance, 

RAS0, RAS2 


131 

PF 

C IN(CAS) 

Input Capacitance, 
CAS0-CAS3 


68 

PF 

C 0(VDD) 

Decoupling Capacitance 

0.4 


pF 


*Note: Capacitance is sampled and not 1 00% tested 
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V400J32 Functional Diagram 



VDD -J- -t- TOVCC U 1 -U 36 

22llF -r- Cl— C36 lOllF -T- C37, C38 

Vss J * TO GND U1-U24 


DQis 


DQ 19 


DQ 20 


DQ21 


DQ22 


DQ23 


DQ24 


DQ25 


DQ27 


DQ28 


DQ29 


DQ30 


DQ31 


DQ32 


DQ33 


DQ34 
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V400J36 Functional Diagram 


I CAS IM Din 

RAS U1 Dour 

WE Ao-Aio 


DQo CAS 2 - 
RAS2 - 


1QAS U19 Din 

-I RAS U19 DOUT 

WE Ao-Aio 


CAS 

U2 

RAS 

Dout 

WE 

Ao-Aio 


iCAS U2Q D,n ■ 
-I RAS Dout - 

WE Ao-Aio 


- CAS m Din - 

■ RAS UJ Dout - 

WE Ao-Aio 


■ CAS (|91 Din ■ 

- RAS V Dout - 

WE Ao-Aio 


■ CAS U4 Din ■ 
- RAS Dout - 

WE Ao-Aio 


] RAS Dout 1- 

WE Ao-Aio 


- CAS , K Din 

- RAS U Dout 

WE Ao-Aio 


j CAS Din 

4 RAS U23 Dout 
WE Ao-Aio 


CAS 

U6 

RAS 

Dout 

WE 

Ao-Aio 


■ CAS U24 Din - 

■ RAS Dout - 

WE Ao-Aio 


’ CAS . J7 Din - 
- RAS Dout - 

WE Ao-Aio 


j RAS Dout L 

WE Ao-Aio 


CAS 

118 rv P' N 

Dout 

RAS 

WE 

Ao-Aio 


I CAS MOfi Din ■ 

RAS U26 Dour ■ 

WE Ao-Aio 


j CAS ll9 Din 

-Iras U9 dout 

WE Ao-Aio 


i CAS no7 Din ■ 
-] RAS Dout- 

I WE Ao-Aio 


] RAS Dout [ 

WE Ao-Aio 


CAS , l9 o Din ■ 

RAS U28 Dour - 

WE Ao-Aio 


iQAS mi Din 

-Iras U11 dout 

WE Ao-Aio 


CAS Din - 

RAS U Dout - 
WE Ao-Aio 


CAS ll10 Din 
RAS Dout 

WE Ao-Aio 


' CAS U3Q Din 

- RAS U3 ° Dour 

WE Ao-Aio 


iQAS U13 Din 

4 RAS U13 Dour 

WE Ao-Aio 


] CAS mi Din h 

■Iras U31 doutL 


CAS 

Din 

U14 „ 

HAS 

Dout 


WE Ao-Aio 


CAS 

U32 °' N 

RAS 

Dout 

WE 

Ao-Aio 


-CAS M1I . Din- 

- RAS U15 Dour • 

WE Ao-Aio 


I CAS Din - 

RAS U33 Dout - 
WE Ao-Aio 


CAS 

U16 DlN 

HAS 

Dout 


WE Ao-Aio 


■ CAS U34 Din - 
- RAS Dout - 

WE Ao-Aio 


■ CAS U17 Din 
-RAS Dout 

WE Ao-Aio 


-CAS Din h 

■ RAS U35 Dout L 
WE Ao-Aio 


tCAS U18 DiNh 

4ra§ U18 Dout L 

WE Ao-Aio I 


ICAS U36 Din - 

4 RAS U Dout - 

WE Ao-Aio 


22jiF — t— C1-C36 


- TO VCC U1-U36 

- TO GND U1-U24 
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DC and Operating Characteristics 

T a = 0°C to 70°C, Vqq = 5 V ±10%, V ss = 0 V, unless otherwise specified. 


Symbol 

Parameter 

Access 

Time 

(ns) 

V400J32 

V400J36 

Unit 

Test Conditions 

Notes 

Min. 

Max. 

Min. 

Max. 

•li 

Input Leakage Current 
(any input pin) 


-360 

-360 

-360 

-360 

MA 

V SS - V IN - V DD 


•lo 

Output Leakage Current 
(for High-Z State) 


-20 

20 

-20 

20 

HA 

V SS - V OUT - V DD 

RAS, CAS at V IH 


•ddi 

Vqq Supply Current, 
Operating 



3402 


3780 

mA 

tRC = *RC ( m ' n ) 

1,2 

*DD2 

Vqq Supply Current, 

TTL Standby 



65 


72 

mA 

RAS, CAS at V, H 
other inputs > V ss 


•dD3 

Vqq Supply Current, 
RAS-Only Refresh 



3402 


3780 

mA 

tRC * *RC ( m » n -) 

2 

*DD4 

Vqq Supply Current, Fast 
Page Mode Operation 



2590 


2880 

mA 

Minimum Cycle 

1,2 

*DD5 

Vqq Supply Current, 
Standby, Output Enabled 



32 


36 

j 

mA 

RAS=V ih , CAS=V il 
other inputs > V S s 

1 

V, L 

Input Low Voltage 
(all inputs) 


-1 

0.8 

-1 

0.8 

V 


3 

V, H 

Input High Voltage 
(all inputs) 


2.4 

V DD 

+1 

2.4 

V DD 
+ 1 

V 


3 

_i 

O 

> 

Output Low Voltage 



0.4 


0.4 

V 

Iql = 4.2 mA 


VOH 

Output High Voltage 


2.4 


2.4 

l 

V 

I oh = -5 mA 



4-71 




MOSEL- VITELIC 


V400J32/36 


AC Characteristics 

T a = 0°C to 70°C, V DD = 5 V ±10%, V ss = 0 V, unless otherwise noted. 
AC Test conditions, input pulse levels 0 to 3V 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

70 

80 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

1 

'rLIRHI 

t RAS 

RAS Pulse Width 

70 

75K 

80 

75K 

ns 


2 

'rl2rl2 

'rC 

Read or Write Cycle Time 

130 


150 


ns 


3 

t RH2RL2 

'rP 

RAS Precharge Time 

50 


60 


ns 


4 

'rLICHI 

'cSH 

CAS Hold Time 

70 


80 


ns 


5 

'cLICHI 

'cAS 

CAS Pulse Width 

20 


20 


ns 


6 

'rlicli 

'rcd 

RAS to CAS Delay 

20 

50 

25 

60 

ns 

4 

7 

t WH2CL2 

t RCS 

Read Command Setup Time 

0 


0 


ns 


8 

'aVRL2 

'aSR 

Row Address Setup Time 

0 


0 


ns 


9 

'rLIAX 

l RAH 

Row Address Hold Time 

10 


15 


ns 


10 

t AVCL2 

'asc 

Column Address Setup Time 

0 


0 


ns 


11 

'cLIAX 

'cAH 

Column Address Hold Time 

15 


15 


ns 


12 

'cLIRHI(R) 

'rSH(R) 

RAS Hold Time (Read Cycle) 

20 


20 


ns 


13 

t CH2RL2 

'cRP 

CAS to RAS Precharge Time 

5 


10 


ns 


14 

'cH2WX 

'rch 

Read Command Hold Time 

Referenced to CAS 

0 


0 


ns 

5 

15 

t RH2WX 

'rrh 

Read Command Hold Time 

Referenced to RAS 

0 


0 


ns 

5 

16 

'cLIQV 

'cAC 

Access Time from CAS 


20 


20 

"S 

6,7 

17 

'rLIQV 

'rac 

Access Time from RAS 


70 


80 

ns 

6, 8,9 

18 

'aVQV 

'CAA 

Access Time from Column 

Address 


35 


40 

ns 

6, 7, 10 

19 

'cLIQX 

*LZ 

CAS to Low-Z Output 

5 


5 


ns 

16 

20 

t CH2QZ 

W 

CAS to High-Z Output 

0 

15 

0 

15 

ns 

16 

21 

'rLIAX 

'ar 

Column Address Hold Time 

from RAS 

55 


60 


ns 


22 

WlAV 

'rad 

RAS to Column Address 

Delay Time 

15 

35 

20 

40 

ns 

11 
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AC Characteristics (Cont'd.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

70 

80 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

23 

t CL1RH1(W) 

*RSH(W) 

RAS or CAS Hold Time 
in Write Cycle 

20 


20 


ns 


24 

WlCHI 

*CWL 

Write Command to CAS 

Lead Time 

20 


20 


ns 


25 

£1 

o 

_j 

*WCS 

Write Command Setup Time 

0 


0 


ns 

12, 13 

26 

WlWHI 

*WCH 

Write Command Hold Time 

15 


15 


ns 


27 

WlWHI 

*WP 

Write Pulse Width 

15 


15 


ns 


28 

*RL1WH1 

*WCR 

Write Command Hold Time 

from RAS 

55 


60 


ns 


29 

*WL1RH1 

*RWL 

Write Command to RAS 

Lead Time 

20 


20 


ns 


30 

t DVWL2 

*DS 

Data in Setup Time 

0 


0 


ns 

14 

31 

*WL1DX 

*DH 

Data in Hold Time 

15 


15 


ns 

14 

32 

WlCHI 

*CRW 

CAS Pulse Width (RMW) 

Fast Page Mode R-M-W 

75 


75 


ns 


33 

*012012 

*PC 

Fast Page Mode 

Read or Write Cycle Time 

50 


55 


ns 


34 

t CH2CL2 

*CP 

CAS Precharge Time (Fast Page) 

10 


10 


ns 


35 

*AVRH1 

*CAR 

Column Address to RAS 

Setup Time 

45 


45 


ns 


36 

t CH2QV 

*CAP 

Access Time from CAS Precharge 


45 


45 

ns 

7 

37 

*RL1DX 

*DHR 

Data in Hold Time 

Referenced to RAS 

55 


60 

i 


ns 


38 

*CL1 RL2 

*CSR 

CAS Setup Time 

CAS-before-RAS Refresh 

10 

s 


10 


ns 


39 

t RH2CL2 | 

*RPC 

RAS to CAS Precharge Time 

10 


10 


ns 


40 

WlCHI | 

*CHR 

CAS Hold Time 

CAS-before-RAS Refresh 

30 


30 


ns 



*T 


Transition Time 
(Rise and Fall) 

5 

50 

5 

50 

ns 

15 



*RI 

Refresh Interval 


16 


16 

ms 

17 
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Notes: 

1 . I DD is dependent on output loading when the device output is selected. Specified l DD (max.) is measured with the 
output open. 

2. I DD is dependent upon the number of address transitions. Specified l DD (max.) is measured with a maximum of two 
transitions per address cycle in Fast Page Mode. 

3. Specified V )L (min.) is steady state operating. During transitions, V (L (min.) may undershoot to -1 .0 V for a period not 
to exceed 20 ns. All AC parameters are measured with V 1L (min.) > V ss and V IH (max.) < V DD . 

4. t RCD (max.) is specified for reference only. Operation within t RCD (max.) limits insures that t RAC (max.) and tQ AA (max.) 
can be met. If t RCD is greater than the specified t RCD (max.), the access time is controlled by tQ AA and tQ AC . 

5. Either t RRH or t RCH must be satisified for a Read Cycle to occur. 

6. Measured with a load equivalent to two TTL inputs and 1 00 pF. 

7. Access time is determined by the longer of t^^ tc AC or t^p. 

8. Assumes that t RAD < t RAD (max.). If t RAD is greater than t RAD (max.), t RAC will increase by the amount that t RAD exceeds 
*rad ( max -)- 

9. Assumes that t RCD < t RCD (max.). If t RCD is greater than t RCD (max.), t RAC will increase by the amount that t RCD exceeds 

t RC D ( max -)- 

1 0. Assumes that t RAD > t RAD (max.). 

1 1 . Operation within the t RAD (max.) limit ensures that t RAC (max.) can be met. t RAD (max.) is specified as a reference point 
only. If t RAD is greater than the specified t RAD (max.) limit, the access time is controlled by tQ AA and t CAC . 

12. t wcs is not a restrictive operating parameter. 

13. t SNCS (min.) must be satisfied in an Early Write Cycle. 

14. t DS and t DH are referenced to the latter occurrence of CAS or WE. 

15. t T is measured between V )H (min.) and V, L (max.). AC-measurements assume t T = 5 ns. 

1 6. t,^ and t HZ define the time at which D 0UT reaches an open circuit and are not referenced to the output voltage levels. 

17. An initial 200 ps pause and 8 RAS-containing cycles are required when exiting an extended period of bias without 
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval. 
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MOSEL- VITELIC 


V400J32/36 


Waveforms of Fast Page Mode Read Cycle 



Waveforms of Fast Page Mode Write Cycle 
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Waveforms of Hidden Refresh Cycle (Read) 



Waveforms of Hidden Refresh Cycle (Write) 
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MOSEL- VITELIC V404J8 and V404J9 PRELIMINARY 

1MX9, 

1MX 8 BIT FAST PAGE MODE 

CMOS DYNAMIC RAM MEMORY MODULE 


HIGH PERFORMANCE V404J8/9 

60/60 L 

70/70L 

80/80L 

10/10L 

Max. RAS Access Time, (t RAC ) 

60 ns 

70 ns 

80 ns 

100 ns 

Max. Column Address Access Time, (t CAA ) 

30 ns 

35 ns 

40 ns 

50 ns 

Min. Fast Page Mode Cycle Time, (t pc ) 

45 ns 

50 ns 

55 ns 

65 ns 

Min. Read/Write Cycle Time, (t RC ) 

120 ns 

130 ns 

160 ns 

180 ns 


LOW POWER V404J8/9L 

60L 

70L 

80L 

10L 

Max. CMOS Standby Current, (l DD6 ) 

0.8/2mA 

0.8/1 mA 

0.8/1 mA 

0.8/1 mA 


Features 

■ 1 M x 8 and 1 M x 9-bit organization 

■ Utilizes 1 M x 4 and 1 M x 1 CMOS DRAMs 

■ RAS access time: 60, 70, 80, 1 00 ns 

■ Low power dissipation 

• V404J8/9-80 

— Operating Current - 1 60/230 mA max. 
— TTL Standby Current - 4/6 mA max. 

■ Low CMOS Standby Current 

• V404J8/9 - 2/3 mA max. 

• V404J8/9L - 0.8/1 mA max. 

■ Battery Back-up Mo de (V 404J8/9L Only) 

■ Read -Modify -Writ e, RAS-Only Refresh, 
CAS-Before-RAS Refresh capability 

■ Refresh Interval 

• V404J8/9 - 1 024 cycles/1 6ms 

• V404J8/9L - 1024 cycles/64ms 

■ Fast Page Mode for a sustained data rate 
greater than 20 MHz 

■ Available in standard 30-lead single-in-line 
module 


Description 

The V404J8/9 are high speed 1 ,048,576 x 8/9 bit 
CMOS dynamic random access memory modules. 
The V404J8/9 offers a combination of features: Fast 
Page Mode for high data bandwidth, fast usable 
speed, CMOS standby current and, on request, 
extended refresh for very low data retention power 
(V404J8/9L). 

All inputs and outputs are TTL compatible. Input 
and output capacitances are significantly lowered to 
allow increased system performance. Fast Page 
Mode operation allows random access of up to 1 024 
bits within a row with cycle times as sh ort as 45 ns. 
Because of static circuitry, the CAS clock is not 
in the critical timing path. The flow-through column 
address latches allow address pipelining while relax- 
ing many critical system timing requirements for fast 
usable speed. These features make the V404J8/9L 
ideally suited for high performance computing 
systems. 

The V404J8/9L offer a maximum data retention 
power of 6. 6/8. 3 mW when op eratin g in C MOS 
standby mode and performing CAS-before-RAS 
refresh cycles. 


Device Usage Chart 


Operating 

Temperature 

Range 

Bit Organization 

Module Type 

Access Time (ns) 

Power 

x 8 

x 9 

s 

L 

60 

70 

80 

100 

Std 

Low 

0°C-70°C 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


V404J8/9 Rev. 03 February 1993 
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MOSEL-VITELIC 


V404J8 and V404J9 


Part Number Information V404 j 


SPEED: 


(60 ns ACCESS TIME) 
(70 ns ACCESS TIME) 
(80 ns ACCESS TIME) 
(100 ns ACCESS TIME) 


*— MODULE HEIGHT (IN INCHES): ^ 

N: 0.65 


MODULE EDGE CONTACT: 

S: TIN PLATED 


*— CONFIGURATION ®; £ ® 


DRAM PACKAGE J: SOJ/PLCC 

IMx 8/9 MEMORY MODULE 

1 M x 8 MODULE USES (2) IMx 4 CMOS DRAMS 

1M x 9 MODULE USES (2) 1M x 4 AND (1) 1M x 1 CMOS DRAMS 


Pin Configuration 
x 8 Organization 


VDD (1) 
CAS (2) 
DQ1 (3) 
A0 (4) 
A1 (5) 
DQ2 (6) 
A2 (7) 
A3 (8) 
VSS (9) 
DQ3 (10) 
A4 (11) 
A5 (12) 
D04 (13) 
A6 (14) 
A7 (15) 
DQ5 (16) 
A8 (17) 
A9 (18) 
NC (19) 
DQ6 (20) 
WE (21) 
VSS (22) 
DQ7 (23) 
NC (24) 
DQ8 (25) 
NC (26) 
RAS (27) 
NC (28) 
NC (29) 
VDD (30) 


S MODULE 




Absolute Maximum Ratings* 


Ambient Temperature 

Under Bias -1 0°C to +80°C 

Storage Temperature (plastic) ....-55°C to +125°C 

Voltage Relative to V $s -1 .0 to +7.0 V 

Data Out Current 50 mA 

Power Dissipation 9.0 W 


Pin Names (x 8 Organization) 


Name 

Description 

A0-A9 

Address Inputs 

RAS 

Row Address Strobe 

CAS 

i 

Column Address Strobes 

WE 

. 

Write Enable 

DQ1-DQ8 

Data In/Data Out 

V DD 

5 V Supply 

v ss 

Ground 

NC 

No Connection 


Capacitance* (x8 Organization) 

T a = 0°C to 70°C, V DD = 5 V ±1 0%, V ss = 0 V 


Symbol 

Parameter 

Min. 

Max. 

Unit 

C IN 

Input Capacitance, 

Address Inputs 


30 

PF 

C IN 

Input Capacitance, 

RAS, WE 


30 

pF 

C IN(DQ) 

Input Capacitance, 

Data Inputs 


15 

PF 

C IN(CAS) 

Input Capacitance, CAS 


30 

PF 


‘Note: Capacitance is sampled and not 100% tested. 


*Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 
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Part Number Information 


V404 J 


60 (60 ns ACCESS TIME) 

QD __ n . 70 (70 ns ACCESS TIME) 
brttu. 80 (8Q ns ACCESS T1ME) 

10 (100 ns ACCESS TIME) 


■— MODULE HEIGHT (IN INCHES): 


. U: 0.5 


N: 0.65 


MODULE EDGE CONTACT: ^ PLATE D E ° 


CONFIGURATION gijg 

*— DRAM PACKAGE J: SOJ/PLCC 

IMx 8/9 MEMORY MODULE 

1M x 8 MODULE USES (2) 1M x 4 CMOS DRAMS 

1M x 9 MODULE USES (2) 1M x 4 AND (1) 1M x 1 CMOS DRAMS 


Pin Configuration 
x 9 Organization 


VDD (1) 
CAS (2) 
DQ1 (3) 
AO (4) 
A1 (5) 
DQ2 (6) 
A2 (7) 
A3 (8) 
VSS (9) 
DQ3 (10) 
A4 (11) 
A5 (12) 
DQ4 (13) 
A6 (14) 
A7 (15) 
DQ5 (16) 
A8 (17) 
A9 (18) 
NC (19) 
DQ6 (20) 
WE (21) 
VSS (22) 
DQ7 (23) 
NC (24) 
DQ8 (25) 
09(26) 
RAS (27) 
CAS9 (28) 
D9 (29) 
VDD (30) 


S MODULE L MODULE 



Absolute Maximum Ratings * 

Ambient Temperature 

Under Bias -1 0°C to +80°C 

Storage Temperature (plastic) ....-55°C to +125°C 

Voltage Relative to V ss -1 .0 to +7.0 V 

Data Out Current 50 mA 

Power Dissipation 9.0 W 

*Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 


Pin Names (x 9 Organization) 


Name 

Description 

A0-A9 

Address Inputs 

RAS 

Row Address Strobe 

CAS, CAS9 

Column Address Strobes 

WE 

Write Enable 

DQ1-DQ8 

Data In/Data Out 

D9 

Data In 

Q9 

Data Out 

V DD 

5 V Supply 

V SS 

Ground 

NC 

No Connection 


Capacitance * (x9 Organization) 

T a = 0°C to 70°C, V DD = 5 V ±1 0%, V ss = 0 V 


Symbol 

Parameter 

Min. 

Max. 

Unit 

C IN 

Input Capacitance, 

Address Inputs 


30 

PF 

C IN 

Input Capacitance, 

RAS, WE 


30 

PF 

C IN(DQ) 

Input Capacitance, 

Data Inputs 


15 

PF 

C IN(CAS) 

Input Capacitance, CAS 


30 

PF 

C IN(CAS9) 

Input Capacitance, CAS9 


10 

PF 

C IN(D9) 

Input Capacitance, D9 


10 

PF 

C 0(Q9) 

Output Capacitance, Q9 


10 

PF 

C 0(VDD) 

Decoupling Capacitance 

0.2 


pF 


*Note: Capacitance is sampled and not 1 00% tested. 
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Functional Diagram 


x 8 Organization 
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Functional Diagram x 9 Organization 
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MOSEL- VITELIC 


V404J8 and V404J9 


DC and Operating Characteristics d-2) 

T a = 0°C to 70°C, V DD = 5 V ± 10%, V ss = 0 V, unless otherwise specified. 


Symbol 

Parameter 

Power 

Access 

Time 

V404J8 

V404J9 

Unit 

Test Conditions 

Notes 

Min. 

Max. 

Min. 

Max. 

'u 

Input Leakage Current 
(any input pin) 



-20 

20 

-30 

30 

^A 

V < V < V 

SS - V IN - V DD 


'lo 

Output Leakage Current 
(for High-Z State) 



-10 

10 

-10 

10 

jiA 

V < V < V 

SS~ v OUT - V DD 

RAS, CAS at V (H 


*DD1 

V DD Supply Current, 
Operating 


60 


190 


280 

mA 

tR C = t RC (min.) 

1,2 

70 


180 


260 

80 


160 


230 

100 


140 


200 

*DD2 

V DD Supply Current, 

TTL Standby 




4 


6 

mA 

RAS, CAS at V |H 
other inputs > V^ 


*DD3 

V DD Supply Current, 
RAS-Only Refresh, 


60 


190 


280 

mA 

c 

I 

5 

n 

J 

2 

70 


180 


260 

80 


160 


230 

100 


140 


200 

*DD4 

V DD Supply Current, 

Fast Page Mode 

Operation 


60 


190 


270 

mA 

Minimum Cycle 

1,2 


70 


160 


250 


80 


140 


200 


100 


120 


175 

*DD5 

V DD Supply Current, 
Standby, Output Enabled 

STD 



10 


13 

mA 

ras=v ih , cas=v il 

other inputs > Vgg 


LOW 



8 


10 

*DD6 

V DD Supply Current, 
CMOS Standby 

STD 



2 


3 

mA 

RAS>V DD -0.2 V 
CAS >V DD - 0.2V 
other inputs > Vgg 


LOW 



0.8 


1 

*DD7 

Battery Back-up 

Data Retention Current j 
(Only V404J8/9L) 

LOW 



1.2 

i 

i 

1.5 

mA 

CAS-Before-RAS 

Refresh cycle 

V = 62-5 jis 

CMOS clock levels 

18 

V ,L 

Input Low Voltage 



-1.0 

0.8 

-1.0 

0.8 

V 


3 

V ,H 

Input High Voltage 





2.4 

V DD + 1 

2.4 

V DD +1 

V 


3 

V 

Output Low Voltage 




0.4 


0.4 

V 

l OL = 4.2 mA 


I 

o 

> 

Output High Voltage 



2.4 

s 

2.4 



'oH=- 5mA 
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MOSEL- VITELIC 


V404J8 and V404J9 


AC Characteristics 

T a = 0°C to 70°C, Vp D = 5 V +10%, V ss = 0V unless otherwise noted 
AC Test conditions, input pulse levels 0 to 3V 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/60L 

70/70L 

80/80L 

100/100L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

1 

VlJRHI 

VaS 

RAS Pulse Width 

60 

75K 

70 

75K 

80 

75K 

100 

75K 

ns 


2 

t RL2RL2 

Vc 

Read or Write Cycle Time 

120 


130 


150 


180 


ns 


3 

l RH2RL2 

Vp 

RAS Precharge Time 

50 


50 


60 


70 


ns 


4 

VlLICHI 

VsH 

CAS Hold Time 

60 


70 


80 


100 


ns 


5 

Vl/ICHI 

VaS 

CAS Pulse Width 

20 

10K 

20 

10K 

20 

10K 

25 

10K 

ns 


6 

VlLICLI 

VcD 

RAS to CAS Delay 

20 


20 

50 

20 

60 

25 

75 

ns 

4 

7 

t WH2CL2 

Vies 

Read Command Setup Time 

0 


0 


0 


0 


ns 


8 

*AVRL2 

VSR 

Row Address Setup Time 

0 


0 


0 


0 


ns 


9 

Vl_1AX 

VaH 

Row Address Hold Time 

10 


10 


10 


15 


ns 


10 

t AVCL2 

VsC 

Column Address Setup Time 

0 


0 


0 


0 


ns 


11 

VlJAX 

VaH 

Column Address Hold Time 

15 


15 


15 


20 


ns 


12 

Vl/IRHIfR) 

VSH(R) 

RAS Hold Time (Read Cycle) 

15 


20 


20 


25 


ns 


13 

t CH2RL2 

*CRP 

CAS to RAS Precharge Time 

5 


5 


5 


10 


ns 


14 

t CH2WX 

t RCH 

Read Command Hold Time 

Referenced to CAS 

0 


0 


0 


0 


ns 

5 

15 

t RH2WX 

VtRH 

Read Command Hold Time 

Referenced to RAS 

0 


0 


0 


0 


ns 

5 

16 

VuQV 

Vac 

Access Time from CAS 


15 


20 


20 


25 

ns 

6,7 

17 

Vl_1QV 

Vac 

Access Time from RAS 


60 


70 


80 


100 

ns 

6,8,9 

18 

VvQV 

Vaa 

Access Time from Column 

Address 


30 

i 

35 


40 


50 

ns 

6,7,10 

19 

Vl-IQX 

l LZ 

CAS to Low-Z Output 

0 


0 


0 


0 


ns 

16 

20 

t CH2QZ 

Vz 

CAS to High-Z Output 

0 

20 

0 

20 

0 

25 

0 

25 

ns 

16 

21 

VlLlAX 

Vr 

Column Address Hold Time 

from RAS 

50 


55 


60 


75 


ns 


22 

VtLIAV 

Vad 

RAS to Column Address 

Delay Time 

15 

30 

15 

35 

15 

40 

20 

50 

ns 

11 
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V404J8 and V404J9 


AC Characteristics (Cont'd.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

60/60L 

70/70L 

80/80L 

100/100L 

Unit 

. 

Notes 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

23 

feuRHI(W) 

fesH(W) 

RAS or CAS Hold Time 
in Write Cycle 

15 


20 


20 


25 


ns 


24 

WlCHI 

fewL 

Write Command to CAS 

Lead Time 

15 


20 


20 


25 


ns 


25 

*WL1CL2 

Sncs 

Write Command Setup Time 

15 


0 


0 


0 


ns 

12,13 

26 

feuWHI 

*WCH 

Write Command Hold Time 

10 


10 


15 


20 


ns 


27 

fe/LlWHI 

*WP 

Write Pulse Width 

10 


10 


15 


20 


ns 


28 

feuWHI 

*WCR 

Write Command Hold Time 

from RAS 

50 


55 


60 


75 


ns 


29 

WlRHI 

t RWL 

Write Command to RAS 

Lead Time 

15 


20 


20 


25 


ns 


30 

fevWL2 

fes 

Data in Setup Time 

0 


0 


0 


0 


ns 

14 

31 

fe/LIDX 

fe>H 

Data in Hold Time 

15 


15 


15 


20 


ns 

14 

32 

feu CHI 

feRW 

CAS Pulse Width (RMW) 

65 


75 


75 


90 


ns 


33 

fel_2CL2 

fee 

Fast Page Mode 

Read or Write Cycle Time 

45 


50 


55 


65 


ns 


34 

feH2CL2 

fep 

CAS Precharge Time 

10 


10 


10 


10 


ns 


35 

fevRHI 

feAR 

Column Address to RAS 

Setup Time 

30 


35 


40 


50 


ns 


36 

feH2QV 

l CAP 

Access Time from 

Column Precharge 


35 


1 

40 


45 


55 

ns 

7 

37 

feuDX 

feHR 

Data in Hold Time 

Referenced to RAS 

50 


55 

| 

60 


75 


ns 


38 

feuRL2 

fesR 

CAS Setup Time 

CAS-before-RAS Refresh 

5 


5 


5 

| 

5 


ns 


39 

t RH2CL2 

fepc 

RAS to CAS Precharge Time 

5 


5 


5 


5 


ns 


40 

feLICHI 

feHR 

CAS Hold Time 

CAS-before-RAS Refresh 

15 


15 


15 


15 


ns 


41 


*WRP 

Write to RAS Recharge Time 

10 


10 


10 


10 


ns 


42 


fe/RH 

Write to RAS Hold Time 

10 


10 


10 


10 


ns 



*r 


Transition Time 

(Rise and Fall) 

3 

50 

3 

50 

3 

50 

3 

50 

ns 

15 


fel 


Refresh Interval 
(1024 Cycles) 


16 

— 

| 

; 

16 


16 


16 

ms 

17 
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V404J8 and V404J9 


Waveforms of Fast Page Mode Read Cycle 


RAS 


CAS 


ADDRESS 


WE 


I/O 



Waveforms of Fast Page Mode Write Cycle 


RAS 


CAS 


ADDRESS 


WE 


I/O 
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V404J8 and V404J9 


Waveforms of RAS-Only Refresh Cycle 






MOSEL- VITELIC V404J8 and V404J9 

Waveforms of Hidden Refresh Cycle (Read) 



Waveforms of Hidden Refresh Cycle (Write) 




MOSEL- VITELIC 


V404J8 and V404J9 


Waveforms of CAS-before-RAS Refresh Counter Test Cycle 
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V404J8 and V404J9 


Notes: 

1 . I DD is dependent on output loading when the device output is selected. Specified l DD (max.) is measured with the 
output open. 

2. I DD is dependent upon the number of address transitions. Specified l DD (max.) is measured with a maximum of two 
transitions per address cycle in Fast Page Mode. 

3. Specified V |L (min.) is steady state operating. During transitions, V |L (min.) may undershoot to -1 .0 V for a period 
not to exceed 20 ns. All AC parameters are measured with V jL (min.) > V ss and V |H (max.) < V DD . 

4. t RCD (max.) is specified for reference only. Operation within t RCD (max.) limits insu res that t RAC (max.) and t CAA (max.) 
can be met. If t RCD is greater than the specified t RCD (max.), the access time is controlled by t CAA and t CAC . 

5. Either t RRH or t RCH must be satisified for a Read Cycle to occur. 

6. Measured with a load equivalent to two TTL inputs and 100 pF. 

7. Access time is determined by the longest of t CAA , t CAC and t CAp . 

8. Assumes that tR AD <t RAD (max.). If t RAD is greater than t RAD (max.), t^ will increase by the amount that t RAD exceeds 
‘rad ( max 0- 

9. Assumes that t RCD — t RCD (max.). If t RCD is greater than t RCD (max.), t RAC will increase by the amount that t RCD exceeds 
‘rod ( max ->- 

1 0. Assumes that t RAD > t RAD (max.). 

1 1 . Operation within the t^ (max.) limit ensures that t RAC (max.) can be met. t RAD (max.) is specified as a reference 
point only. If t RAD is greater than the specified t RAD (max.) limit, the access time is controlled by t^ and t CAC . 

12. t wcs is not a restrictive operating parameter. 

1 3. i^ cs (min.) must be satisfied in an Early Write Cycle. 

1 4. t DS and t DH are referenced to the latter occurrence of CAS or WE. 

15. is measured between V )H (min.) and V |L (max.). AC-measurements assume tj. = 5 ns. 

1 6. t^ and t HZ define the time at which D 0UT reaches an open circuit condition, and are not referenced to the output 
voltage levels. 

1 7. An initial 200 jus pause and 8 RAS-containing cycles are required when exiting an extended period of bias without 
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval. 

1 8. This is battery backup data retention mode under CAS-before-RAS refresh cycles. 
t RC = 62.5 ps (62.5 jis x 1 024 = 64 ms) 

‘RAS = ‘RAs( min )toI^ 

Input voltages : RAS and CAS V, H > V DD - 0.2 V 

_ _ V |L < 0-2 V 

WE and OE V |N > V DD - 0.2 V 

All other inputs at stable V (H or V |L 
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V404J8 and V404J9 


Functional Description 

The V404J8/9 are CMOS dynamic RAM modules 
for high data bandwidth, low power applications. The 
V404J8/9 reads and writes data by multiplexing an 
20-bit address into a 1 0-bit row and a 1 0-bit column 
address. The ro w add ress is latched by the Row 
Address Strobe (RAS). The column address ‘Hows 
through” an internal address buffer and is latched by 
the Column Address Strobe (CAS). Because access 
time is primarily dependent on a valid c olum n ad- 
dress rather than the precise time t hat the C AS edge 
occurs, the delay time from RAS to CAS has little 
effect on the access time. 

Memory Cycle 

A memory cycle is initiated by bringing RAS low. 
Any memory cycle, once initiated, must not be ended 
or aborted before the minimum t RAS time has expired. 
This ensures proper device operation and data integ- 
rity. A new cycle must not be initiated until the 
minimum precharge time t RP /t cp has elapsed. 

Read Cycle 

A Read cycle is performed by holding the Write 
Enable (WE) signal High during a RAS/CAS opera- 
tion. The column address must be held for a mini- 
mum specified by t AR . Data Out becomes valid only 
when t 0AC , t RAC , t CAA and t CAC are all satisifed. As a 
result, the access time is dependent on the timing 
relationships between these parameters. For ex- 
ample, the access time is limited by t CAA when t RAC , 
t CAC and t 0AC are all satisfied. 

Write Cycle 

A Write C ycle is performed by taking WE and CAS 
low during a RAS operation. The column address is 
latched by CA S. The Write Cycle can be WE con- 
tr olled o r CAS controlled depending on whether WE 
or CAS falls later. Consequently, the input data must 
be valid at or before the fallin g edg e of WE or CAS, 
whichever occurs last. In the CAS-controlled Write 
Cy cle, w hen the leading edge of WE occurs prior to 
the CAS low transition, the I/O data pins will be in the 
High-Z state at the beginning of the Write function. 


Ending the Write with RAS or CAS will maintain the 
output in the High-Z state. 

In the WE controlled Write Cycle, OE must be in 
the high state and t QED must be satisfied. 

Refresh Cycle 

To retain data, 1024 Refresh Cycles are required 
in each 1 6 ms period. There are two ways to refresh 
the memory: 

1 . By clocking eac h of th e 1024 row addresses (A 0 
through A g ) with RAS at least once ev ery 1 6 ms. 
Any Read, Write, Read-Modify-Write or RAS-only 
cycle refreshes the addressed row. 

2. Using a CAS-before-RAS Refresh Cycle. If CAS 
makes a transition from lo w to h igh t o low a fter the 
previ ous cycle and before RAS falls, CAS-before- 
RAS refresh is activated. The V404J8/9 uses the 
output of an internal 1 0-bit counter as the source 
of row addresses and ignore external address 
inputs. 

CAS-before-RAS is a “refresh-only” mode and no 
data access or device selection is allowed. Thus, the 
o utput remain s in th e High-Z state during the cycle. 
A CAS-before-RAS counter test mode is provided to 
ensure reliable operation of the internal refresh 
counter. 

Data Retention Mode 

The V404J8/9 offers a C MOS standby mode that 
is entered by causing the RAS clock to swing be- 
tween a valid V |L a nd an “extra high” V, H within 0.2 V 
of V DD . While the RAS clock is at the “extra high” 
level, the V404J8/9 power consumption is reduced 
to the low l DD6 level. Overall l DD consumption when 
operating in this mode can be calculated as follows: 

(t RC ) x (l DD1 ) + (t RX -t RC ) x (l DD6 ) 

I = 


Where: t RC = Refresh Cycle Time 

t RX = Refresh Interval / 1024 
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Fast Page Mode Operation 

Fast Page Mode operation permits all 1 024 col- 
umns within a selected row of the device to be 
rando mly accessed at a high data rate. Main taining 
RAS low while performing successive CAS cycles 
retains the row address internally and eliminates the 
need to reapply it for each cycle. The column address 
buffer acts as a transparent or flow-through latch 
while CAS is high. Thus, access begins from the 
occurrence of a valid colum n address rather than 
from the falling edge of CA S, eli minating t ASC and ^ 
from the critical timing path. CAS latches the address 
into the column address buffer and acts as an output 
enable. During Fast Page Mode operation, Read, 
Write, Read-Modify-Write or Read-Write-Read 
cycles are possible at random addresses within a 
row. Following the initial entry cycle into Fast Page 
Mode, access is t CAA or t CAp controlled. If th e col umn 
address is valid prior to the rising edge of CAS, the 
access time is referenced to the CAS rising edge 
and is specifie d by t r AP . If the column address is valid 
afterthe rising CAS edge, access is timed from the 
occurrence of a valid address and is spec ified by 
t CAA . In both cases, the falling edge of CAS latches 
the address and enables the output. 

Fast Page Mode provides a sustained data rate of 
20 MHz for applications that require high data rates 
such as bit-mapped graphics or high-speed signal 
processing. The following equation can be used to 
calculate the maximum data rate: 


Data Rate = 


1024 

*RC + 1 ^23 X t pc 


Data Output Operation 

The V4 04J 8/9 In p ut/Ou tput is controlled by OE, 
CAS, WE and RAS. A RAS low transition enables the 
transfer of data to and fr om th e selected row address 
in the Memory Array. A RAS high transition disables 
data transfer and latches the output data if the output 
is enabled. After a memory cycle is initiated with a 
RAS low transition, a CAS low transition or CAS low 
level enables the internal I/O path. A CAS high 
transition or a CAS high level disables th e I/O path 
and the output drive r if it is enabled. A CAS low 
transition while RAS is high has no effect on the I/O 
data path or on the output drivers. The output drivers, 
when otherwise enabled, can be disabled by holding 


OE high. The OE signal has no effect on any data 
stored in the output latches. A WE low level can also 
disable the output drivers when CAS is low. During a 
W rite cy cle, if WE goes low at a time in relationship 
to CAS that would normally cause the outputs to be 
active, it is necessary to use OE to disable the output 
drivers prior to the WE low transition to allow Data In 
Setup Time (t DS ) to be satisfied. 

Power-On 

After application of the V DD supply, an initial pause 
of 200 jis is required followed by a minimum of 8 
initializati on cy cles (any combination of cycles con- 
taining a RAS clock). Eight initialization cycles are 
required after extended periods of bias without 
clocks (greater than the Refresh Interval). 

During Power-On, the V DD current requirem ent of 
the V404J 8 /9 is d ependent on the input levels of RAS 
and CAS. If RAS is low during Power-On, the device 
will go into an active cycle and l DD wil l exhi bit cu rrent 
transients. It is recommended that RAS and CAS 
track with V DD or be held at a valid V |H during Power- 
On to avoid current surges. 


Table 1 . V404J8/9 Data Output 

Operation for Various Cycle Types 


Cycle Type 

I/O State 

Read Cycles 

Data from Addressed 
Memory Cell 

CAS-Controlled Write 
Cycle (Early Write) 

High-Z 

Fast Page Mode 

Read 

Data from Addressed 
Memory Cell 

Fast Page Mode Write 
Cycle (Early Write) 

High-Z 

RAS-only Refresh 

High-Z 

CAS-before-RAS 

Refresh Cycle 

Data remains as in 
previous cycle 

CAS-only Cycles 

High-Z 
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MOSEL- VITELIC V404J32 and V404J36 PRELIMINARY 

IMx 32 and 1Mx36 
CMOS MEMORY MODULES 


Features 

■ 1 ,048,576 x 32/36 bit organization 

■ Utilizes 1 M x 4 CMOS DRAMs 

■ Fast access times: 80 ns, 1 00 ns 

■ Fast Page mode operation 

■ Low power dissip ation 

■ CAS before RAS refresh, RAS only refresh, 
and Hidden refresh capability 

■ Single 5 V ±1 0% supply 

■ All I/O are fully TTL compatible 

■ Standard 72-lead single-in-line module 


Description 

The V404J32 memory Module is organized as 
1 ,048,576 x 32 bits in a 72-lead single-in-line mod- 
ule. The 1 M x 32 memory module uses 8 Mosel- 
Vitelic 1 M x 4 DRAMs. The V404J36 Memory Mod- 
ule is organized as 1 ,048,576 x 36 bits in a 72-lead 
single-in-line module. The 1 M x 36 memory module 
uses 8 Mosel-Vitelic 1M x 4 DRAMs and 4 Mosel- 
Vitelic 1M x 1 DRAMs. The x36 modules are ideal 
for use in i486 systems where high memory density 
and fast access times are needed. 


V404J32/36 
Pin Configuration 



1 36 37 72 


* V404J36 only 


1 

VSS 

19 

NC 

37 

NC [DQ17] 

55 

DQ12 

2 

DQ0 

20 

DQ4 

38 

NC [DQ35] 

56 

DQ30 

3 

DQ18 

21 

DQ22 

39 

VSS 

57 

DQ13 

4 

DQ1 

22 

DQ5 

40 

CAS0 

58 

DQ31 

5 

DQ19 

23 

DQ23 

41 

CAS2 

59 

VDD 

6 

DQ2 

24 

DQ6 

42 

CAS3 

60 

DQ32 

7 

DQ20 

25 

DQ24 

43 

CAS1 

61 

DQ14 

8 

DQ3 

26 

DQ7 

44 

RAS0 

62 

DQ33 

9 

DQ21 

27 

DQ25 

45 

NC 

63 

DQ15 

10 

VDD 

28 

A7 

46 

NC 

64 

DQ34 

11 

NC 

29 

NC 

47 

W 

65 

DQ16 

12 

A0 

30 

VDD 

48 

NC 

66 

NC 

13 

A1 

31 

A8 

49 

DQ9 

67 

*1 

14 

A2 

32 

A9 

50 

DQ27 

68 

*2 

15 

A3 

33 

NC 

51 

DQ10 

69 

*3 

16 

A4 

34 

RAS2 

52 

DQ28 

70 

*4 

17 

A5 

35 

NC [DQ26] 

53 

DQ11 

71 

NC 

18 

A6 

36 

NC [DQ8] 

54 

DQ29 

72 

VSS 


V404J32/36 



-80 

-10 

*1 

VSS 

VSS 

*2 

VSS 

VSS 

*3 

NC 

VSS 

*4 

VSS 

VSS 


* Presence detection. Pin 
connection change is available 
on request. 


Device Usage Chart 


Operating 

Temperature 

Range 

Organization 

Module Type 

Access Time (ns) 

Power 

IMx 32 

1M x 36 

S 

80 

100 

Std 

Low 

0°C-70°C 

• 

• 

• 

• 

• 

• 

• 


V404J32/36 Rev. 02 April 1993 
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V404J32/36 


Part Number Information 

V404J S 

L qpppn 80 (80 ns ACCESS TIME) 
10 (100 ns ACCESS TIME) 


1— MODULE HEIGHT (IN INCHES): S (0.85) 


*— MODULE EDGE CONTACT: g. : ^PLATE^ 0 


CONFIGURATION: 1^X36 


IMx 32 MEMORY MODULE 

USES 1MX4SOJ DRAMS 

IMx 36 MEMORY MODULE 

USES 1 M X 4 SOJ & 1 M X 1 PLCC CMOS DRAMS 


Pin Names 


Name 

Description 

A0-A9 

Address Inputs 

RAS, RAS2 

Row Address Strobes 

CAS0-CAS3 

Column Address Strobes 

W 

Read/Write Input 

DQ0-DQ35 

Data In/Data Out 

V DD 

5 V Supply 

V SS 

Ground 

NC 

No Connection 


Absolute Maximum Ratings* 


Ambient Temperature 

Under Bias -10°C to +80°C 

Storage Temperature (plastic) -55°C to +125°C 

Voltage on any Pin Except V DD 

Relative to V ss -1 .0 to +7.0 V 

Voltage on V DD relative to V ss -1 .0 to +7.0 V 

Data Out Current 50 mA 

Power Dissipation 1 2.0 W 


*Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 


Capacitance* 

T a = 0°C to 70°C, V DD = 5 V ±1 0%, V ss = 0 V 


Symbol 

Parameter 

Min. 

Max. 

Unit 

C|N 

Input Capacitance, 
Address Inputs 


90 

PF 

C| N 

Input Capacitance, W 


110 

PF 

C (DQ) 

Input/Output Capacitance, 
DQ0-DQ35 


17 

PF 

C IN(RAS) 

Input Capacitance, 

RAS0, RAS2 


65 

PF 

C|N(CAS) 

Input Capacitance, 
CAS0-CAS3 


50 

PF 

C 0(VDD) 

Decoupling Capacitance 

0.2 


pF 


*Note: Capacitance is sampled and not 1 00% tested 
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V404J32 Functional Diagram 
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V404J36 Functional Diagram 


A0-A 9 

RAS P 

CASO 

W 

CASi 


RAS 2 

CA§2 

CASa 

Vdd 

Vss 


- 7 * 


A 0 -A 9 I/Ol 

RAS I/O 2 

CAS V53C404 1/03 

WE — 

Vdd Vss OE 


7 ^ 


A 0 -A 9 l/Oi 

RAS I/O 2 

CAS V53C404 1/03 

WE 

Vdd Vss OE 


- DQo 
DQi 
•DQ 2 
■DQa 


■ DQ4 
- DQs 

■ DQe 
■DQ7 


d 


A 0 -A 9 

RAS 

CAS V53C100 
WE 

Vdd Vss 


tr 


DQ8 


AO-A 9 |/0l 

RAS I/O 2 

CAS V53C404 1/03 

WE — 

Vdd Vss OE 


A 0 -A 9 l/Oi 

RAS I/O 2 

CAS V53C404 1/03 

WE — 

Vdd Vss OE 


7 ^ 


■DQ9 

■ DQ 10 

■ DQ 11 

■ DQ 12 


• DQ 13 

■ DQ 14 

• DQ 15 

■ DQ 16 


A 0 -A 9 

RAS 

CAS V53C100 
WE 


Vdd 


Vss 


tr 


DQ17 


-3* 




A 0 -A 9 

RAS 

CAS V53C404 
WE 


Vdd 


Vss 


l/Oi 

I/O 2 

1/03 

1/04 

OE 


7 ^ 


d 


A 0 -A 9 |/0i 

RAS I/O 2 

CAS V53C404 1/03 

WE 

Vdd Vss OE 


V 1 


■ DQi 8 
DQi 9 
DQ 20 

■ DQ 21 


DQ 22 

DQ 23 

DQ 24 

DQ 25 


A0-A 9 

RAS 

CAS V53C100 
WE 

Vdd Vss 


7^ 


A 0 -A 9 

RAS 

CAS V53C404 
WE 


7 ^ 


A 0 -A 9 

RAS 

CAS V53C100 
WE 


Vdd 


tr 


DQ26 


A0-A9 |/0l 

RAS I/O 2 

CAS V53C404 1/03 

WE ~ 

Vdd Vss OE 


l/Oi 
I/O 2 
1/03 
I/Of 

Vdd Vss OE 


■DQ 27 

■ DQ 28 

■ DQ 29 

■ DQ 30 


■ DQ 31 

■ DQ 32 
• DQ 33 

■ DQ 34 


d 


Vss 


tr 


DQ35 
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V404J32/36 


DC and Operating Characteristics 

Ta = 0°C to 70°C, V DD = 5 V ±1 0%, V ss = 0 V, unless otherwise specified. 


Symbol 

Parameter 

Power 

Access 

Time 

(ns) 

V404J32 

V404J36 

Unit 

Test Conditions 

Notes 

Min. 

Max. 

Min. 

Max. 

«LI 

Input Leakage Current 
(any input pin) 



-80 

80 

-120 

120 

pA 

V SS - V IN ^ V DD 


'lo 

Output Leakage Current 
(for High-Z State) 



-10 

10 

-10 

10 

pA 

V SS - V OUT ^ V DD 

RAS, CASatV| H 


■ddi 

V DD Supply Current, 

Operating 


80 


970 


1080 

mA 

*rc = *rc (min.) 

1,2 

100 


860 


960 

bD2 

V DD Supply Current, 

TTL Standby 

STD 



27 


30 

mA 

RAS, CAS at V, H 

other inputs > V S s 


LOW 



22 


24 

*DD3 

V DD Supply Current, 

RAS-Only Refresh 


80 


970 


1080 

mA 

c 

I 

o 

jr 

ii 

2 

100 


860 


960 

*DD4 

V DD Supply Current, Fast 

Page Mode Operation 

' 

80 


680 


760 

mA 

Minimum Cycle 

1,2 

100 


630 


700 

bD5 

V DD Supply Current, 

Standby, Output Enabled 

STD 



36 


40 

mA 

ras=v )H , cas=V| L 

other inputs > V ss 

1 

LOW 



23 


26 

•dD6 

V DD Supply Current, 

CMOS Standby 

STD 



18 


20 

mA 

RAS>V dd -0.2V, 

CAS at V| H 
other inputs > V S s 


LOW 



11.5 


12.8 

V.L 

Input Low Voltage 
(all inputs) 



-1 

0.8 

-1 

0.8 

V 


3 

V,H 

Input High Voltage 
(all inputs) 



2.4 

V DD 

+1 

2.4 

V DD 
+ 1 

V 


3 

V 0L 

Output Low Voltage 




0.4 


0.4 

V 

I 0 l = 4.2 mA 


Vqh 

Output High Voltage 



2.4 


2.4 


V 

Iqh = m A 
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AC Characteristics 

T A = 0°C to 70°C, V DD = 5 V ±1 0%, V§s = 0 V, unless otherwise noted. 
AC Test conditions, input pulse levels 0 to 3V 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

80/80 L 

10/10L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

1 

UlLIRHI 

*RAS 

RAS Pulse Width 

80 

75K 

100 

75K 

ns 


2 

t RL2RL2 

*RC 

Read or Write Cycle Time 

160 


190 


ns 


3 

t RH2RL2 

*RP 

RAS Precharge Time 

70 


80 


ns 


4 

t RLlCHl 

*CSH 

CAS Hold Time 

80 


100 


ns 


5 

*CL1CH1 

*CAS 

CAS Pulse Width 

20 


25 


ns 


6 

UlICLI 

*RCD 

RAS to CAS Delay 

25 

60 

30 

75 

ns 

4 

7 

t WH2CL 2 

*rcs 

Read Command Setup Time 

0 


0 


ns 


8 

UvRL 2 

UsR 

Row Address Setup Time 

0 


0 


ns 


9 

t RL1AX 

*RAH 

Row Address Hold Time 

15 


20 


ns 


10 

UvCL 2 

Use 

Column Address Setup Time 

0 


0 


ns 


11 

*0.1 AX 

^AH 

Column Address Hold Time 

20 


25 


ns 


12 

tLIRHICR) 

UsHtR) 

RAS Hold Time (Read Cycle) 

20 


25 


ns 


13 

t CH2RL2 

^RP 

CAS to RAS Precharge Time 

10 


15 


ns 


14 

t CH2WX 

UCH 

Read Command Hold Time 

Referenced to CAS 

0 


0 


ns 

5 

15 

t RH2WX 

Urh 

Read Command Hold Time 

Referenced to RAS 

0 


0 


ns 

5 

16 

feLIQV 

^AC 

Access Time from CAS 


20 


25 

ns 

6,7 

17 

UlIQV 

l RAC 

Access Time from RAS 


80 


100 

ns 

6, 8,9 

18 

> 

< 

O 

< 



! caa 

Access Time from Column 

Address 


40 


45 

ns 

6, 7, 10 


*0.1 QX 

*L2 

CAS to Low-Z Output 

5 


5 


ns 

16 

20 

t CH2QZ 

*HZ 

CAS to High-Z Output 

0 

25 

0 

25 

ns 

16 

21 

*RL1AX 

Ur 

Column Address Hold Time 

from RAS 

65 


75 


ns 


22 

*RL1AV 

Uad 

RAS to Column Address 

Delay Time 

20 

40 

25 

55 

ns 

11 
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V404J3236 


AC Characteristics (Cont'd.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

80/80L 

10/10L 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

23 

kLIRHIfW) 

*RSH(W) 

RAS or CAS Hold Time 
in Write Cycle 

20 


25 


ns 


24 

t WL1CH1 

*CWL 

Write Command to CAS 

Lead Time 

20 


25 


ns 


25 

*WL1CL2 

*WCS 

Write Command Setup Time 

0 


0 


ns 

12, 13 

26 

*CL1WH1 

*WCH 

Write Command Hold Time 

15 


20 


ns 


27 

WlWHI 

*WP 

Write Pulse Width 

15 


20 


ns 


28 

*RL1WH1 

*WCR 

Write Command Hold Time 

from RAS 

60 


75 


ns 


29 

*wlirhi 

*RWL 

Write Command to RAS 

Lead Time 

20 


25 


ns 


30 

WWL2 

*DS 

Data in Setup Time 

0 


0 


ns 

14 

31 

*WL1DX 

*DH 

Data in Hold Time 

20 


25 


ns 

14 

32 

*CL1CH1 

*CRW 

CAS Pulse Width (RMW) 

80 


95 


ns 


33 

*01201.2 

*PC 

Fast Page Mode 

Read or Write Cycle Time 

50 


55 


ns 


34 

t CH2CL2 

*CP 

CAS Precharge Time 

15 


20 


ns 


35 

*AVRH1 

*CAR 

Column Address to RAS 

Setup Time 

45 


50 


ns 


36 

t CH2QV 

*CAP 

Access Time from 

Column Precharge 


45 


50 

ns 

7 

37 

*RL1DX 

*DHR 

Data in Hold Time 

Referenced to RAS 

65 


75 


ns 


38 

*CL1 RL2 

*CSR 

CAS Setup Time 

CAS-before-RAS Refresh 

10 


10 


ns 


39 

*RH2CL2 

*RPC 

RAS to CAS Precharge Time 

10 


10 


ns 


40 

*RL1CH1 

*CHR 

CAS Hold Time 

CAS-before-RAS Refresh 

30 


30 


ns 



*r 

*r 

Transition Time 
(Rise and Fall) 

3 

50 

3 

50 

ns 

15 



*RI 

Refresh Interval (1024 Cycles) 


16 


16 

ms 

17 


4-102 





MOSEL- VITEUC 


V404J32/36 


Notes: 

1 . I DD is dependent on output loading when the device output is selected. Specified l DD (max.) is measured with the 
output open. 

2. I DD is dependent upon the number of address transitions. Specified l DD (max.) is measured with a maximum of two 
transitions per address cycle in Fast Page Mode. 

3. Specified V, L (min.) is steady state operating. During transitions, V )L (min.) may undershoot to -1 .0 V for a period not 
to exceed 20 ns. All AC parameters are measured with V )L (min.) > V ss and V| H (max.) < V DD . 

4. t RCD (max.) is specified for reference only. Operation within t RCD (max.) limits insures thatt RAC (max.) and tQ AA (max.) 
can be met. If t RCD is greater than the specified t RCD (max.), the access time is controlled by t CAA and tQ AC . 

5. Either t RRH or t RCH must be satisified for a Read Cycle to occur. 

6. Measured with a load equivalent to two TTL inputs and 1 00 pF. 

7. Access time is determined by the longer of tQ AA , t CAC or t CAP . 

8. Assumes that t RAD <t RAD (max.). If t RAD is greater than t RAD (max.), t RAC will increase by the amount that t RAD exceeds 
‘rad ( max -)- 

9. Assumes that t RCD < t RCD (max.). If t RCD is greater than t RCD (max.) , t RAC will increase by the amount that t RCD exceeds 
IrCD ( max -)- 

1 0. Assumes that t RAD > t RAD (max.). 

1 1 . Operation within the t RAD (max.) limit ensures that t RAC (max.) can be met. t RAD (max.) is specified as a reference point 
only. If t RAD is greater than the specified t RAD (max.) limit, the access time is controlled by tQ AA and t CAC . 

12. t wcs is not a restrictive operating parameter. 

13. tyyQs (min.) must be satisfied in an Early Write Cycle. 

14. t DS and t DH are referenced to the latter occurrence of CAS or WE. 

15. t T is measured between V 1H (min.) and V )L (max.). AC-measurements assume t T = 5 ns. 

1 6. t^ and t HZ define the time at which D OUT reaches an open circuit and are not referenced to the output voltage levels. 

17. An initial 200 ps pause and 8 RAS-containing cycles are required when exiting an extended period of bias without 
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval. 
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Waveforms of Read Cycle 
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Waveforms of Fast Page Mode Read Cycle 



Waveforms of Fast Page Mode Write Cycle 
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Waveforms of CAS-before-RAS Refresh Counter Test Cycle 







MOSEL-V1TELIC V404J232 and V404J236 PRELIMINARY 

2M x 32 and 2M x 36 
CMOS MEMORY MODULES 


Features 

m 2,097,1 52 x 32/36 bit organization 

■ Utilizes 1 M x 4 CMOS DRAMs 

■ Fast access times: 70 ns, 80 ns 

■ Fast Page mode operation 

■ Low power dissip ation 

■ CAS before RAS refresh, RAS only refresh, 
and Hidden refresh capability 

■ Single 5 V ±1 0% supply 

■ All I/O are fully TTL compatible 

n Standard 72-lead single-in-line module 


Description 

The V 404J232 memory Module is organized as 
2,097,152 x 32 bits in a 72-lead single-in-line mod- 
ule. The 2M x 32 memory module uses 16 Mosel- 
Vitelic 1M x 4 DRAMs. The V404J236 Memory 
Module is organized as 2,097,152 x 36 bits in a 72- 
lead single-in-line module. The 2M x 36 memory 
module uses 16 Mosel-Vitelic 1 M x 4 DRAMs and 8 
Mosel-Vitelic 1 M x 1 DRAMs. The x36 modules are 
ideal for use in i486 systems where high memory 
density and fast access times are needed. 


V404J232/236 
Pin Configuration 



*V404J236 only 


36 


37 


72 










V404J232/V404J236 

1 

VSS 

19 

NC 

37 

NC* [DQ17] 

55 

DQ12 




2 

DQ0 

20 

DQ4 

38 

NC* [DQ35] 

56 

DQ30 

— 



3 

DQ18 

21 

DQ22 

39 

VSS 

57 

DQ13 

*1 

NC 

NC 

4 

DQ1 

22 

DQ5 

40 

CAS0 

58 

DQ31 

*2 

NC 

NC 

5 

DQ19 

23 

DQ23 

41 

CAS2 

59 

VDD 

*3 

VSS 

NC 

6 

DQ2 

24 

DQ6 

42 

CAS3 

60 

DQ32 

*4 

NC 

VSS 

7 

DQ20 

25 

DQ24 

43 

CAS1 

61 

DQ14 

* Presence detection. Pin 

8 

DQ3 

26 

DQ7 

44 

RASO 

62 

DQ33 

connection chanae is available 

9 

DQ21 

27 

DQ25 

45 

NC 

63 

DQ15 



10 

VDD 

28 

A7 

46 

NC 

64 

DQ34 



11 

NC 

29 

NC 

47 

W 

65 

DQ16 




12 

A0 

30 

VDD 

48 

NC 

66 

NC 




13 

A1 

31 

A8 

49 

DQ9 

67 

*1 




14 

A2 

32 

A9 

50 

DQ27 

68 

*2 




15 

A3 

33 

NC 

51 

DQ10 

69 

*3 




16 

A4 

34 

RAS2 

52 

DQ28 

70 

*4 




17 

A5 

35 

NC* [DQ26] 

53 

DQ1 1 

71 

NC 




18 

A6 

36 

NC* [DQ8] 

54 

DQ29 

72 

VSS 





*NC for V404J232 


Device Usage Chart 


Operating 

Temperature 

Range 

Organization 

Module Type 

Access Time (ns) 

Power 

2M x 32 

2M x 36 

S 

70 

80 

S 

0°C-70°C 

• 

• 

• 

• 

• 

• 


V404J232/236 Rev. 00 April 1993 
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V404J232/236 


Part Number Information 


V404J 


L 


SPEED 70 (70 ns ACCESS TIME) 
80 (80 ns ACCESS TIME) 


I— MODULE HEIGHT (IN INCHES): X (1.5) 


*— MODULE EDGE CONTACT: 


G: GOLD PLATED 
S: TIN PLATED 


CONFIGURATION: 


232: 2M X 32 
236: 2M X 36 


L_ 2M x 32 MEMORY MODULE 
USES 1MX 4 SOJ DRAMS 
2M x 36 MEMORY MODULE 
USES 1M X 4 SOJ & 1M X 1 PLCC CMOS DRAMS 


Absolute Maximum Ratings* 


Ambient Temperature 

Under Bias -10°C to +80°C 

Storage Temperature (plastic) -55°C to +125°C 

Voltage on any Pin Except V DD 

Relative to V ss -1 .0 to +7.0 V 

Voltage on V DD relative to V ss -1 .0 to +7.0 V 

Data Out Current 50 mA 

Power Dissipation 1 2.0 W 


*Note: Operation above Absolute Maximum Ratings can 
adversely affect device reliability. 


Pin Names 


Name 

Description 

A0-A9 

Address Inputs 

RAS, RAS2 

Row Address Strobes 

CAS0-CAS3 

Column Address Strobes 

W 

Read/Write Input 

DQ0-DQ35 

Data In/Data Out 

V DD 

5 V Supply 

V SS 

Ground 

NC 

No Connection 


Capacitance* 

T a = 0°C to 70°C, V DD = 5 V ±1 0%, V ss = 0 V 


Symbol 

Parameter 

Min. 

Max. 

Unit 

C IN 

Input Capacitance, 
Address Inputs 


180 

PF 

C|N 

Input Capacitance, W 


220 

PF 

C (DQ) 

Input/Output Capacitance, 
DQ0-DQ35 


34 

PF 

C IN(RAS) 

Input Capacitance, 

RAS0, RAS2 


130 

PF 

C IN(CAS) 

Input Capacitance, 
CAS0-CAS3 


100 

PF 

C 0(VDD) 

Decoupling Capacitance 

0.2 


pF 


*Note: Capacitance is sampled and not 1 00% tested 
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V404J232 Functions! Diagram 



RASi 


RAS3 


4-111 









MOSEL- VITELIC 
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V404J236 Functional Diagram 


CAS l/Oi 

RAS U1 

pTE 1/03 

Ut WE A 0 -A 9 1/04 


1/01 CAS 

!/§ U13 R *t 

1/04 A 0 -A 9 WE u 


CAS l/Oi 

§§ S U2 i/g 

ut WE A 0 -A 9 1/04 


l/Oi CAS 

!/g U14 R £f 

1/04 A 0 -A 9 WE 


CAS U3 Din 

RAS Dout 

WE Ao-A9 UOUT 


D|N U15 Q*f 
DouT A o- A9 WE RAS 


CAS l/Oi 

gf U4 !/g 

ut WE Ao— A 9 1/04 


l/Oi CAS 

]'g U16 R£| 

I/CM A 0 -A 9 WE u 


CAS l/Oi 

R AS U5 

OF 1/03 

WE Ao— A 9 1/04 


l/Oi 

1/02 IMT 

1/03 U1/ 

1/04 A 0 -A 9 WE 


CAS U6 Din 

RAS Dout 

WE Ao-A9 DOUT 


U18 it 

D0UT A^A9 we 


l/Oi 

U7 1/02 

1/03 

WE A 0 -A 9 1/04 


l/Oi 

1/02 IMG 

1/03 Uly 

1/04 A0-A9 WE 


l/Oi 

I 10 1/02 

U8 1/03 

WE A 0 -A 9 1/04 


1/01 CAS 

U20 RAS 

l/vJ3 p\r: 

1/04 A0-A9 WE ^ X 


CAS 

U9 ° ,N 

RAS 

WE 

A 0 -A 9 D0UT 


■ Din CAS 

Dout ras 

‘ U0UT A 0 -A 9 WE 


CAS l/Oi 

uio 

ut WE A 0 -A 9 1/04 


l/Oi 

1/02 no? 

1/03 

1/04 A 0 -A 9 WE 


CAS l/Oi 

RAS U11 ^ 

OF 1/03 

WE A 0 -A 9 1/04 


l/Oi 

I/O 2 moo 
1/03 

1/04 A 0 -A 9 WE 


CAS 

U 12 D|N 

RAS 

WE 

Ao-A9 DOUT 


DlN U24 ?A| 

D0UT A0-A9 WE 


Ci through C 24 


VCC U1 through U24 
GND U1 through U24 
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DC and Operating Characteristics 

T A = 0°C to 70°C, V D d = 5 V ±1 0%, V ss = 0 V, unless otherwise specified. 


Symbol 

Parameter 

Access 

Time 

(ns) 

V404J232 

V404J236 

Unit 

Test Conditions 

Notes 

Min. 

Max. 

Min. 

Max. 

Ili 

Input Leakage Current 
(any input pin) 


-160 

160 

-240 

240 

liA 

V SS - V|N ^ Vqq 


•lo 

Output Leakage Current 
(for High-Z State) 


-20 

20 

-20 

20 

HA 

v ss - Vqui - V DD 
RAS, CAS at V, H 


•ddi 

V DD Supply Current, Operating 

70 


1940 


3240 

mA 

*RC ■ *RC ( m in.) 

1,2 

80 


1720 


1920 

•dD2 

Vqd Supply Current, 

TTL Standby 



54 


60 

mA 

RAS, CASatV| H 
other inputs > V ss 


! DD3 

V DD Supply Current, 

RAS-Only Refresh 

70 


1940 


3240 

mA 

^rc * *rc (min.) 

2 

80 


1720 


1920 

•dD4 

V DD Supply Current, Fast 

Page Mode Operation 

70 


1360 


1520 

mA 

Minimum Cycle 

1,2 

80 


1260 


1400 

•dD5 

V DD Supply Current, 

Standby, Output Enabled 



72 


80 

mA 

RAS=V IH> CAS=V il 
other inputs > V ss 

1 

•dD6 

Vqq Supply Current, 

CMOS Standby 



36 


40 

mA 

RAS > Vqq- 0.2 V, 
CAS at V, H 
other inputs > V S s 


V, L 

Input Low Voltage 
(all inputs) 


-1 

0.8 

-1 

0.8 

V 


3 

V, H 

Input High Voltage 
(all inputs) 


H 


H 




3 

V 0 L 

Output Low Voltage 






V 

l OL = 4.2 mA 


Vqh 

Output High Voltage 


m 


m 

□ 

mm 

Iqh = -5 mA 
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AC Characteristics 

T a = 0°C to 70°C, V DD = 5 V ±10%, V ss = 0 V, unless otherwise noted. 
AC Test conditions, input pulse levels 0 to 3V 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

70 

80 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

1 

WlRHI 

*RAS 

RAS Pulse Width 

70 

75K 

80 

75K 

ns 


2 

{ RL2RL2 

*RC 

Read or Write Cycle Time 

130 


150 


ns 


3 

t RH2RL2 

*RP 

RAS Precharge Time 

50 


60 


ns 


4 

WlCHI 

I 

CO 

J3 

CAS Hold Time 

70 


80 


ns 


5 

*0-1 CHI 

*CAS 

CAS Pulse Width 

20 


20 


ns 


6 

*RL1CL1 

*RCD 

RAS to CAS Delay 

20 


20 

60 

ns 

4 

7 

*WH2CL2 

*RCS 

Read Command Setup Time 

0 


0 


ns 


8 

*AVRL2 

*ASR 

Row Address Setup Time 

0 


0 


ns 


9 

*RL1AX 

*RAH 

Row Address Hold Time 

10 


10 


ns 


10 

*AVCL2 

*ASC 

Column Address Setup Time 

0 


0 


ns 


11 

*CL1AX 

*CAH 

Column Address Hold Time 

15 


15 


ns 


12 

*CL1RH1(R) 

*RSH(R) 

RAS Hold Time (Read Cycle) 

20 


20 


ns 


13 

t CH2RL2 

*CRP 

CAS to RAS Precharge Time 

5 


5 


ns 


14 

*CH2WX 

*RCH 

Read Command Hold Time 

Referenced to CAS 

0 


0 


ns 

5 

15 

*RH2WX 

*RRH 

Read Command Hold Time 

Referenced to RAS 

0 


0 


ns 

5 

16 

*CL1QV 

*CAC 

Access Time from CAS 


20 


20 

ns 

6,7 

17 

*RL1QV 

*RAC 

Access Time from RAS 


70 


80 

ns 

6, 8,9 

18 

*AVQV 

*CAA 

Access Time from Column 

Address 


35 


40 

ns 

6, 7, 10 

19 

*CL1QX 

»LZ 

CAS to Low-Z Output 

0 


0 


ns 

16 

20 

*CH2QZ 

W 

CAS to High-Z Output 

0 

25 

0 

25 

ns 

16 

21 

*RL1AX 

*AR 

Column Address Hold Time 

from RAS 

55 


60 


ns 


22 

*RL1AV 

*RAD 

RAS to Column Address 

Delay Time 

15 

35 

20 

40 

ns 

11 
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AC Characteristics (Cont'd.) 


# 

JEDEC 

Symbol 

Symbol 

Parameter 

70 

80 

Unit 

Notes 

Min. 

Max. 

Min. 

Max. 

23 

WlRHIfW) 

t RSH(W) 

RAS or CAS Hold Time 

in Write Cycle 

20 


20 


ns 


24 

WlCHI 

*CWL 

Write Command to CAS 

Lead Time 

15 


15 


ns 


25 

*WL 1CL2 

*WCS 

Write Command Setup Time 

0 


0 


ns 

12, 13 

26 

WlWHI 

*WC H 

Write Command Hold Time 

15 


15 


ns 


27 

WlWHI 

*WP 

Write Pulse Width 

15 


15 


ns 


28 

WlWHI 

*WCR 

Write Command Hold Time 

from RAS 

55 

j 

60 


ns 


29 

WlRHI 

*RWL 

Write Command to RAS 

Lead Time 

20 


20 


ns 


30 

*DVWL2 

*DS 

Data in Setup Time 

0 


0 


ns 

14 

31 

WlDX 

«DH 

Data in Hold Time 

15 


20 


ns 

14 

32 

*CL1CH1 

*CRW 

CAS Pulse Width (RMW) 

75 


80 


ns 


33 

*012012 

*PC 

Fast Page Mode 

Read or Write Cycle Time 

45 


55 


ns 


34 

t CH2CL2 

*CP 

CAS Precharge Time 

10 


10 


ns 


35 

*AVRH1 

*CAR 

Column Address to RAS 

Setup Time 

35 


40 


ns 


36 

*CH2QV 

*CAP 

Access Time from 

Column Precharge 


40 


45 

ns 

7 

37 

*RL1DX 

*DHR 

Data in Hold Time 

Referenced to RAS 

55 


60 


ns 


38 

*CL1 RL2 

*CSR 

CAS Setup Time 

CAS-before-RAS Refresh 

5 


5 

1 


ns 


39 

*RH2CL2 

*RPC 

RAS to CAS Precharge Time 

5 


5 


ns 


40 

WlCHI 

*CHR 

CAS Hold Time 

CAS-before-RAS Refresh 

15 


15 


ns 




V 

Transition Time 
(Rise and Fall) 

3 

50 

3 

50 

ns 

15 



*RI 

Refresh Interval (1024 Cycles) 


16 


16 

ms 

17 
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Notes: 

1 . I DD is dependent on output loading when the device output is selected. Specified l DD (max.) is measured with the 
output open. 

2. I DD is dependent upon the number of address transitions. Specified l DD (max.) is measured with a maximum of two 
transitions per address cycle in Fast Page Mode. 

3. Specified V, L (min.) is steady state operating. During transitions, V )L (min.) may undershoot to -1 .0 V for a period not 
to exceed 20 ns. All AC parameters are measured with V, L (min.) > V ss and V (H (max.) < V DD . 

4. t RCD (max.) is specified for reference only. Operation within t RCD (max.) limits insures that t RAC (max.) and tQ AA (max.) 
can be met. If t RCD is greater than the specified t RCD (max.), the access time is controlled by tQ AA and tQ AC . 

5. Either t RRH or t RCH must be satisified for a Read Cycle to occur. 

6. Measured with a load equivalent to two TTL inputs and 1 00 pF. 

7. Access time is determined by the longer of tQ AA , tQ AC or t^p. 

8. Assumes that t RAD <t RAD (max.). If t RAD is greater than t RAD (max.), t RAC will increase by the amount that t RAD exceeds 
‘rad 

9. Assumes that t RCD < t RCD (max.). If t RCD is greater than t RCD (max.), t RAC will increase by the amount that t RCD exceeds 
‘rCD ( max -)‘ 

1 0. Assumes that t RAD > t RAD (max.). 

1 1 . Operation within the t RAD (max.) limit ensures that t RAC (max.) can be met. t RAD (max.) is specified as a reference point 
only. If t RAD is greater than the specified t RAD (max.) limit, the access time is controlled by tQ AA and tQ AC . 

12. t wcs is not a restrictive operating parameter. 

13. t^cs ( min -) must be satisfied in an Early Write Cycle. 

1 4. tpg and t DH are referenced to the latter occurrence of CAS or WE. 

15. t T is measured between V (H (min.) and V iL (max.). AC-measurements assume t T = 5 ns. 

1 6. t^ and t HZ define the time at which D 0UT reaches an open circuit and are not referenced to the output voltage levels. 

1 7. An initial 200 ps pause and 8 RAS-containing cycles are required when exiting an extended period of bias without 
clocks. An extended period of time without clocks is defined as one that exceeds the specified Refresh Interval. 
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Waveforms of Read Cycle 


RAS 


CAS 


ADDRESS 


W 


I/O 




Waveforms of Early Write Cycle 


RAS 


CAS 


ADDRESS 


I/O 


V| H 

V, L 


Vih 

V| L 
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Waveforms of Fast Page Mode Read Cycle 


RAS 


CAS 


ADDRESS 


W 


I/O 





Waveforms of Fast Page Mode Write Cycle 



4-118 



MOSEL- VITEUC 


V404J232/236 



Waveforms of CAS-before-RAS Refresh Cycle 
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Waveforms of Hidden Refresh Cycle (Read) 



Waveforms of Hidden Refresh Cycle (Write) 



ffl 
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High Speed Static RAMs 
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MOSEL-VITELIC MS6264A 

8K x 8 HIGH SPEED 


CMOS STATIC RAM 


Features Description 

■ High-speed - 1 5/20/25/35 ns The MS6264A is a 65,536-bit static random access 

■ Low Power dissipation: memory organized as 8,1 92 words by 8 bits and operates 

— 825 mW (Max.) Operating from a single 5 volt supply. All inputs and three-state 

— 550pW (Max.) Power Down outputs are TTL compatible and allow for direct interfacing 

■ 5V ± 1 0% supply with common I/O bus system. The MS6264A is available 

■ Fully static operation in the following standard 28-pin packages: 

■ TTL compatible I/O 300 MIL Plastic DIP 

■ Three state outputs 300 MIL Small Outline J-Bend (SOJ) 


Pin Configurations 


Functional Block Diagram 
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MS6264A 


Pin Descriptions 
A 0 -A 12 Address Inputs 

These 1 3 address inputs select one of the 81 92 x 8- 
bit words in the RAM. 

El Chip Enable 1 1nput 

E2 Chip Enable 2 Input 

El is active LOW and E2 is active HIGH. Both chip 
enables must be active to read from or write to the 
device. If either chip enable is not active, the device 
is deselected and is in a standby power mode. The 
DQ pins will be in the high-impedance state when 
deselected. 

G Output Enable Input 

The output enable input is active LOW. If the output 
enable is active while the chip is selected and the 
write enable is inactive, data will be present on the 


DQ pins. The DQ pins will be in the high impedance 
state when G is inactive. 

W Write Enable Input 

The write enable input is active LOW and controls 
read and write operations. With the chip enabled, 
when W is HIGH and G is LOW^output data will be 
present at the DQ pins; when W is LOW, the data 
present on the DQ pins will be written into the 
selected memory location. 

DQ 0 -DQ 7 Data Input/Output Ports 

These 8 bidirectional ports are used to read data 
from or write data into the RAM. 


V C c 

Power Supply 

Vss 

Ground 


Truth Table 


MODE 

W 

Ei 

E* 

G 

I/O OPERATION 

V cc CURRENT 

Not Selected 

X 

H 

X 

X 

High Z 

•cCSB> •CCSBI 

(Power Down) 

X 

X 

L 

X 

High Z 

•cCSB> •cCSBI 

Output Disabled 

H 

L 

H 

H 

High Z 

•cc 

Read 

H 

L 

H 

L 

d out 

•cc 

Write 

L 

L 

H 

X 

Din 

be 


Absolute Maximum Ratings! V 


Symbol 

Parameter 

Rating 

Unit 

v cc 

Supply Voltage 

-0.3 to 7 


V,N 

Input Voltage 


-0.3 to 7 

V 

V DQ 

Input/Output Voltage 
Applied 

-0.3 to 6 


t bias 

Temperature 
Under Bias 

Plastic 

-10 to +125 

°C 

t stg 

Storage 

Temperature 

Plastic 

-40 to +150 

°c 

Pd 

Power Dissipation 

1.0 

w 

•out 

DC Output Current 

50 

mA 


NOTE: 

1 . Stresses greater than those listed under ABSOLUTE 
MAXIMUM RATINGS may cause permanent damage to 
the device. This is a stress rating only and functional 
operation of the device at these or any other conditions 
above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may 
affect reliability, and degrade performance characteristics. 


Operating Range 


RANGE 

AMBIENT 

TEMPERATURE 

Vcc 

Commercial 

0°C to +70°C 

5 V ± 1 0% 


Capacitance M 

(T a = 25°C, f = 1.0 MHz) 


Symbol 

Parameter 

Conditions 

Max. 

Unit 

C IN 

Input Capacitance 

> 

o 

ii 

z 

> 

8 

PF 

C DQ 

Input/Output 

Capacitance 

V,/o = 0V 

10 

PF 


NOTE: 

1 . This parameter is guaranteed and not tested. 
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DC Electrical Characteristics (over the commercial operating range) 


Parameter 

Name 

Parameter 

Test Conditions 

Min. 

MS6264A 

Typ.O) 

Max. 

Unit 

V.L 

Guaranteed Input Low Voltage (2) 


-0.3 

— 

0.8 

V 

V|H 

Guaranteed Input High Voltage* 2 ) 


2.2 

— 

6.0 

V 

In 

Input Leakage Current 

Vcc= Max, V, N = 0VtoV cn 

-2 

— 

2 

jxA 

'CL 

Output Leakage Current 

DSSQElHSflEESQESIZlil 

-2 

— 

2 

HA 

V OL 

Output Low Voltage 

1 ^cc = Min, Iql = 8mA | 

— 

— 

0.4 

V 

Vqh 

Output High Voltage 


2.4 

— 

— 

V 

■cc 

Operating Power Supply Current 

Vcc = Max, E 1 = V | L , E 2 = V| H , Iqq = OmA, 

F - F ( 3 ) 

1 1 m ax 

— 

— 

150 

mA 

'CCSB 

Standby Power Supply Current 

V cc = Max, IT, = V ih, or E 2 = V il, 1 do = OmA 

— 

— 

20 

mA 

•CCSBI 

Power Down Power Supply 

V cc = Max, E! > V cc “ 0.2V, E 2 < 0.2V L (4) 

— 

— 

100 

ItA 


Current 

V| N > VCC —0.2V OR V | N < 0.2V STD 

— 

— 

3 

mA 


NOTES: 

1 . Typical characteristics are at V cc = 5V, T A = 25°C. 

2. These are absolute values with respect to device ground and all overshoots due to system or tester noise are included. 
3- F max = IArc. 

4. Low power version only. 


Data Retention Characteristics (over the commercial operating range) 


Symbol 

Parameter 

1 Test Conditions | 

Min. 

Typ.d) 

Max 

Unit 

V DR 

V C c f° r Data Retention 


2.00) 

— 

— 

V 

■CCDR 

Data Retention Current 


■ 

2 

50(3) 

HA 

'IL 

Input Leakage Current 


— 

— 

2 

pA 

*CDR 

Chip Deselect to Data 

Retention Time 

See Retention Waveform 

0 

— 

— 

ns 

*R 

Operation Recovery Time 


*rc (2) 

— 

— 

ns 


NOTES: 

1. V cc = 2V, T a = +25°C 

2. t RC = Read Cycle Time 

3. For low power version only 


Low V C c Data Retention Waveform (El Controlled) 


v uc y 

4.5V V 

- ZZZZZZfc v 


- Data Retention Mode - 


V D r^2V 




,5V 
Ir * 


y 


E > V dr -0.2V 
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MS6264A 


Low V C C Data Retention Waveform (E2 Controlled) 


Vcc • 


a 


4.5V 

-tcDR 


\ 


Data Retention Mode - 


/ 


V D r^2V 


E 2 < 0.2V 


4.5V 
tR - 




AC Test Conditions 


Key to Switching Waveforms 


Input Pulse Levels 

OV to 3.0V 

Input Rise and Fall Times 

3ns 

Timing Reference Level 

1.5V 


AC Test Loads and Waveforms 


R1 480 £2 

5V O /A/— « 


OUTPUT O- 


=J= 30pF 

INCLUDING I 
= JIG AND ■=■ 
SCOPE 


R2 

2550 


Figure 1. 


THEVENIN EQUIVALENT 
167 O 

OUTPUT O AV O 1.73V 


ALL INPUT PULSES 



Figure 2. 


WAVEFORM 

INPUTS 

OUTPUTS 


MUST BE 
STEADY 

WILL BE 

STEADY 


MAY CHANGE 
FROM H TO L 

WILL BE 
CHANGING 
FROM H TO L 

M 

MAY CHANGE 
FROM L TO H 

WILL BE 
CHANGING 
FROM L TO H 

XXX 

DON'T CARE: 
ANY CHANGE 
PERMITTED 

CHANGING: 

STATE 

UNKNOWN 

2HX 

DOES NOT 
APPLY 

CENTER 

LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 


AC Electrical Characteristics (over the commercial operating range) 

Read Cycle 


JEDEC 

Parameter 

Name 

Parameter 

Name 

Parameter 

MS62S4A-15 

Min. Max. 

MS6264A-20 

Min. Max. 

MS6264A-25 

Min. Max. 

MS6264A-35 

Min. Max. 

Unit 

Wax 

be 

Read Cycle Time 


20 

— 

25 

— 

35 

— 

ns 

Wqv 

!aa 

Address Access Time 

-el: is 

— 

20 

— 

25 

— 

35 

ns 

t ELQV 

WMM 

Chip Enable Access Time 

— 3? 15 

— 

20 

— 

25 

— 

35 

ns 

Wqv 


Chip Enable Access Time 

-dt. is 

— 

20 

— 

25 

— 35 

ns 

Wqx 

toE 

Output Enable to Output Valid 

— ■ I 10 

— 

10 

— 

10 

— 

15 

ns 

Wqz 

kiZ 

Chip Enable to Output Low Z 

5 i - 

5 

— 

5 

— 

5 

— 

ns 

Wqx 

k>iz 

Output Enable to Output in Low Z 

EBB 

0 

— 

0 

— 

0 

— 

ns 

Wqz 

buz 

Chip Disable to Output in High Z 


— 

10 

- 15 

— 

15 

ns 

^HQZ 

■m ■ 

Output Disable to Output in High Z 

-14, io 

— 

10 

_ 

15 

— 

15 

ns 

! axqx 

bn 

Output Hold from Address Change 

s4- 

5 - 

5 

— 

5 

— 

ns 
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MS6264A 


Switching Wavefoms (Read Cycle) 

READ CYCLE I* 1 - 2 - 4 * 

ADDRESS 

Qout 

READ CYCLE 2< 1 - 3 - 4 > 

E, 

E 2 

d out 

READ CYCLE 3* 1 ' 

ADDRESS 

G 

E, 

e 2 

d out 

NOTES: 

1 . W is high during all read cycles. _ 

2. Device is continuously selected E 1 = V )L and E 2 = V )H . 

3. Address valid prior to or coincident with transition low and /or E 2 transition high. 

4 - G = v il. 1 

5. Transition is measured +500mV from steady state with C L = 5pF. This parameter is guaranteed and not 100% tested. 






MOSEL- VITEUC MS6264A 

AC Electrical Characteristics (over the commercial operating range) 

Write Cycle 


JEDEC 



MS6264A-15 

MS6264A-20 

MS6264A-25 

MS6264A-35 

Parameter 

Parameter 







Name I Name I Parameter Min. Max. Min. Max. Min. Max. I Min. Max. I Unit 


































































MOSEL- VITELIC 


MS6264A 


Switching Waveforms (Write Cycle) 



NOTES: 

1 . W must be high during address transitions. 

2. The internal write time of the memory is defined by the overlap of E 1 and E 2 active and W low. All signals must be active to 

initiate a write and any one signal can terminate a write by going inactive. The data input setup and hold timing should be 

referenced to the second transition edge ofjthe signal that terminates the write. 

3. t WR is measured from the earlier of E t or W going high or E 2 going low at the end of write cycle. 

4. Duringjhis period, DQ pins are in the output state so that the input signals of opposite phase to the outputs must not be applied. 

5. If the E, low transition or the E 2 high transition occurs simultaneously with the W low transitions or after the W transition, outputs 
remain in a high impedance state. 

6. G is continuously low (G = V (L ). 

7. Dqut is the same phase of write data of this write cycle. 

8. DQy T is the read data of next address. 

9. If E ! is low and E 2 is high during this period, DQ pins are in the output state. Then the data input signals of opposite phase to the 
outputs must not be applied to them. 

10. Transition is measured ±500mV from steady state with CL = 5pF. This parameter is guaranteed but not 100% tested. 

1 1 . t^ is measured fromthe later of E-, going low or E 2 going high to the end of write. 

12. If G is LOW during a W controlled write cycle, the write pulse width must be the larger of twp ojJt WHZ + t DW ) to allow the I/O 
drivers to turn off and data to be placed on the bus for the required t Dw . If G is HIGH during a W controlled write cycle, this 
requirement does not apply and the write pulse can be as short as the specified t WP . 


5 
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MOSEL- VITELIC 


MS6264A 


Ordering Information 


Speed (ns) 

Ordering Part Number 

Package Reference No. 

Temperature Range 

15 

MS6264A-15NC 

28 Pin 300 mil Plastic DIP 

0°C to +70°C 

15 

MS6264A-15RC 

28 Pin 300 mil SOJ 

0°C to +70°C 

20 

MS6264A-20NC 

28 Pin 300 mil Plastic DIP 

0°C to +70°C 

20 

MS6264A-20RC 

28 Pin 300 mil SOJ 

0°C to +70°C 

25 

MS6264A-25NC 

28 Pin 300 mil Plastic DIP 

0°C to +70°C 

25 

MS6264A-25RC 

28 Pin 300 mil SOJ 

0°C to +70°C 

35 

MS6264A-35NC 

28 Pin 300 mil Plastic DIP 

0°C to +70°C 

35 

MS6264A-35RC 

28 Pin 300 mil SOJ 

0°C to +70°C 
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MOSEL- VITELIC MS62256A 

32K x 8 HIGH SPEED 
CMOS STATIC RAM 


Features 

■ High-speed - 20/25/35 ns 

■ Low Power dissipation: 

MS62256A 

900mW (Typ.) Operating 
50mW (Typ.) Standby 

■ Fully static operation 

■ All inputs and outputs directly TTL compatible 
H Three state outputs 

H Ultra low data retention supply current at 
V C c = 2V 


Description 

The MS62256A is a 262,144-bit static random 
access memory organized as 32,768 words by 8 
bits and operates from a single 5 volt supply. It is 
built with MOSEL-VITELIC’s high performance twin 
tub CMOS process. Inputs and three-state outputs 
are TTL compatible and allow for direct interfacing 
with common system bus structures. The 
MS62256A is available in the following standard 28- 
pin packages: 

300 MIL Plastic DIP 

300 MIL Small Outline J-Bend (SOJ) 


Pin Configurations 


A14C 

1 

28 

13 V CC 

A 12 C 

2 

27 

□ W 


3 

26 

□ a 13 

a 6 C 

4 

25 

□ As 

ase: 

5 

24 

□ a 9 

a 4 C 

6 

23 

□ An 

a 3 C 

7 

22 

MS62256A 

21 

□ g 

a 2 C 

8 

□ A 10 

Aid 

9 

20 

□ I 

AoC 

10 

19 

u 

o 

o 

DQoCI 

11 

18 

□ DQe 

DQ^[Z 

12 

17 

□ DQ 5 

dq 2 C 

13 

16 

Zl dq 4 

v ssC= 

14 

15 

□ DQ 3 


Functional Block Diagram 
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MOSEL- VITELIC 


MS62256A 


Pin Descriptions 

A 0 - A 14 Address Inputs 

These 15 address inputs select one of the 32768 
8-bit words in the RAM. 

E _ Chip Enable Input 

E is active LOW. The chip enable must be active 
to read from or write to the device. If it is not active, 
the device is deselected and is in a standby power 
mode. The DQ pins will be in the high-impedance 
state when deselected. 

G Output Enable Input 

The output enable input is active LOW. If the 
output enable is active while the chip is selected 
and the write enable is inactive, data will be present 
on the DQ pins and they will be enabled. The_DQ 
pins will be in the high impedance state when G is 
inactive. 


Truth Table 


Mode 

E 

G 

W 

I/O Operation 

Standby 

H 

X 

X 

High Z 

Read 

L 

L 

H 

Dout 

Output 

Disabled 

L 

H 

H 

High Z 

Write 

L 

X 

L 

D IN 


W Write Enable Input 

The write enable input is active LOW and controls 
read and write operations. With the chip enabled, 
when W is HIGH and G is LOWjoutput data will be 
present at the DQ pins; when W is LOW, the data 
present on the DQ pins will be written into the 
selected memory location. 

DQq - DQ 7 Data Input/Output Ports 

These 8 bidirectional ports are used to read data 
from or write data into the RAM. 

V C c Power Supply 

VSS Ground 


Operating Range 


Range 

Ambient 

Temperature 

V M 

Commercial 

0°C to +70°C 

5V ± 1 0% 


Absolute Maximum Ratings ffl 


Symbol 

Parameter 

Rating 

Units 

8 

> 

Supply Voltage 

-0.3 to 7 


V,N 

Input Voltage 

-0.3 to 7 

V 

V DQ 

Input/Output Voltage Applied 

-0.3 to 6 


Tbias 

Temperature Under 
Bias 

Plastic 

-10 to +125 

°C 

t stg 

Storage 

Temperature 

Plastic 

-40 to +150 

°c 

Pd 

Power Dissipation 

1.0 

w 

■out 

DC Output Current 

50 

mA 


1 . Stresses greater than those listed under ABSOLUTE 
MAXIMUM RATINGS may cause permanent damage to 
the device. This is a stress rating only and functional 
operation of the device at these or any other conditions 
above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may 
affect reliability and degrade performance characteristics. 
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MOSEL- VITELIC 


MS62256A 


DC Electrical Characteristics (over the commercial operating range) 


Parameter 

Name 

Parameter 

Test Conditions 

MS62256A 

Min. Typ.(D Max. 

Units 

YlL 

Guaranteed Input Low Voltage (2 - 3) 


-0.3 

- 

0.8 

V 

V,H 

Guaranteed Input High Voltage( 2) 



- 

6.0 

V 

>IL 

Input Leakage Current 

V C c= Max, V IN = 0V to Vqq 

-2 

- 

2 

pA 

'OL 

Output Leakage Current 

V C c= Max, E = V )H or G = V (H , V !N = 0V t o V cc 

-2 

- 

2 

liA 

VOL 

Output Low Voltage 

Vqq = Min, Iql = 8mA 

- 

- 

0.4 

V 

V OH 

Output High Voltage 


2.4 

- 

- 

V 

•cc 

Operating Power Supply Current 

Vcc= Max, E = V IL , Iqq = 0mA, F = F m ax < 4 > 

- 

- 

180 

mA 

! ccsb 

Standby Power Supply Current 

Vcc = Max, E = V iH , Iqq = 0mA 

- 

- 

35 

mA 

!ccsbi 

Power Down Power Supply 

Current 


- 

- 

10 

mA 


1 . Typical characteristics are at V cc = 5V, T A = 25°C. 

2. These are absolute values with respect to device ground and all overshoots due to system or tester noise are included. 

3. V| L (Min.) = -3.0V for pulse width < 20ns 

4 - F max = Mrc. 


Capacitance W t a = 25°c, f = i .omhz 


Symbol 

Parameter 

Conditions 

Max. 

Unit 

C IN 

Input Capacitance 

< 

z 

II 

o 

< 

8 

PF 

C l/0 

Input/Output 

Capacitance 

v, /0 = ov 

10 

PF 


1 . This parameter is guaranteed and not tested. 


Data Retention Characteristics (over the commerciai operating range) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ.(’) 

MaxP) 

Units 

V DR 

V cc for Data Retention 

!T> v cc - 0.2V, V 1N > v cc - 0.2V or V IN < 0.2V 

2.0W 

- 

- 

V 

■CCDR 

Data Retention Current 

E" > V cc - 0.2V, V, N > V cc - 0.2V or V )N < 0.2V 

- 

2 

50 

pA 

k)DR 

Chip Deselect to Data Retention 
Time 

See Retention Waveform 

0 

- 

- 

ns 


Operation Recovery Time 


W 31 

- 

- 

ns 


1. V cc = 2V, T A = +25°C 

2. V cc = 3V 

3. t RC = Read Cycle Time 


Timing Waveform Low Vcc Data Retention Waveform 


H ^CDR 

^ zzzzzz^ v 


Data Retention Mode - 
V DR - 2V 


^4.5V 


E>V dr -2V 


v AWWW 
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MOSEL- VITELIC 


MS62256A 


AC Test Conditions Key to Switching Waveforms 


Input Pulse Levels 

OV to 3.0V 

WAVEFORM 

INPUTS 

OUTPUTS 

Input Rise and Fall Times 

3ns 


MUST BE 

WILL BE 

Timing Reference Level 

1.5V 


STEADY 

STEADY 




MAY CHANGE 
FROM H TO L 

WILL BE 
CHANGING 
FROM H TO L 



M 

MAY CHANGE 
FROM L TO H 

WILL BE 
CHANGING 
FROM L TO H 



XXX 

DON’T CARE: 
ANY CHANGE 
PERMITTED 

CHANGING: 

STATE 

UNKNOWN 



^ 47 

DOES NOT 
APPLY 

CENTER 

LINE IS HIGH 
IMPEDANCE 
’•OFF" STATE 


AC Test Loads and Waveforms 


I j- 30pF <2 

INCLUDING [ 
JIG AND i 
" SCOPE 


Figure la 


Equivalent to: 


i 5pF 

INCLUDING 
JIG AND -±- 
SCOPE 

Figure 1b 


THEVENIN EQUIVALENT 
1670 


ALL INPUT PULSES 



Figure 2 


AC Electrical Characteristics (over the commercial operating range) 

Read Cycle 


Jedec 

Parameter 

Name 

Parameter 

Name 

Parameter 

MS62256A-20 

Min. Max. 

MS62256A-25 

Min. Max. 

MS62256A-35 

Min. Max. 

Unit 

Wax 

l RC 

Read Cycle Time 

20 

- 

25 

- 

35 

- 

ns 

Wqv 

W 

Address Access Time 

- 

20 

- 

25 

- 

35 

ns 

Wav 

mum 

Chip Enable Access Time 

- 

20 

- 

25 

- 

35 

ns 

'glqx 

!qe 

Output Enable to Output Valid 

- 

8 

- 

12 

- 

15 

ns 

tEHQZ 


Chip Enable to Output Low Z 

3 

- 

5 

- 

5 

- 

ns 

tGLQX 

klLL 

Output Enable to Output in Low Z 

0 

- 

0 

- 

0 

- 

ns 

tEHQZ 

H 

Chip Disable to Output in High Z 

- 

8 

- 

10 

- 

15 

ns 

tGHQZ 

BH 

Output Disable to Output in High Z 

- 

7 

- 

10 

- 

15 

ns 

Wax 

Jgu 

Output Hold from Address Change 

3 

- 

5 

- 

__5 

- 

ns 
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MOSEL- VITEUC 


MS62256A 


Switching Wavefoms (Read Cycle) 

READ CYCLE I* 1 * 



READ CYCLE 2 ^' 2 ’ 4 * 



" *RC ** 


ADDRESS ) 

( ) 

< 


* 1 tAA 1 

M t 0 H H 


*OH ► 


Dout 



< > 

7 — 


READ CYCLE 3< 13 > 4 > 


d out " 


JT 


— l ACS 
( 5 ) 



1- *chz ,6) 


) 


NOTES: 

1 . W is High for READ Cycle. 

2. Device is continuously selected E = V !L . __ 

3. Address valid prior to or coincident with E transition low. 

4. G = V IL . 

5. Transition is measured ± 500mV from steady state with C L = 5pF as shown in Figure 1 b. This parameter is guaranteed and not 
100% tested. 
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MOSEL- VITELIC 


MS62256A 


AC Electrical Characteristics (over the commercial operating range) 


Write Cycle 


Jedec 

Parameter 

Name 

Parameter 

Name 

Parameter 

MS62256A-20 

Min. Max. 

MS62256A-25 

Min. Max. 

MS62256A-35 

Min. Max. 

Unit 

Wax 

kc 

Write Cycle Time 

20 

- 

25 

- 

35 

- 

ns 

Wh 

k\N 

Chip Enable to End of Write 

15 

- 

20 

- 

25 

- 

ns 

Wwl 

ks 

Address Set up Time 

0 

- 

0 

- 

0 

- 

ns 

Wwh 


Address Valid to End of Write 

15 

- 

20 

- 

25 

- 

ns 

l WLWH 

■m 

Write Pulse Width 

15 

- 

15 

- 

20 

- 

ns 

twHAX 

1 ke 1 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

ns 

twLQZ 


Write to Output in High Z 

_0 

8 

_0 

13 

__0 

15 

ns 

t DVWH 

l DW 

Data to Write Time Overlap 

10 

- 

13 

- 

15 

- 

ns 

■Jma 



Data Hold from Write Time 

0 

- 

0 

- 

0 

- 

ns 


Switching Waveforms (Write Cycle) 

WRITE CYCLE 
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MOSEL- VITELIC 


MS62256A 


Switching Waveforms (Write Cycle) 



1 . W must be high during address transitions. 

2. The internal write time of the memory is defined by the overlap E active and W low. Both signals must be active to initiate and 
any one signal can terminate a write by going inactive. The data input setup and hold timing should be referenced to the second 
transition edge of the signal that terminates the write. 

3. T wr is measured from the earlier of E or W going high at the end of write cycle. 

4. During this period, DQ pins are in the output state sojhat the input signals of opposite phase to the outputs must not be applied. 

5. If the E low transition occurs simultaneously with the W low transitions or after the W low transition, outputs remain in a high 
impedance state. 

6. G is continuously low (G = V !L ). 

7. Dqut is the same phase of write data of this write cycle. 

8. Dq.ut ‘ s the reacl data of next address. 

9. If E is low during this period, DQ pins are in the output state. Then the data input signals of opposite phase to the outputs must 
not be applied to them. 

10. Transition is measured ±500mV from steady state with C L = 5pF as shown in Figure 1b on page 4. This parameter is guaran- 
teed and not 1 00% tested. 

1 1 . tew is measured from E going low to the end of write. 
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MOSEL- VITELIC 


MS62256A 


Ordering Information 


Speeds 

Ordering Part Number 

Package 

Temperature Range 

20 

MS62256A-20NC 

28 Pin Plastic DIP - 300 mil 

0°C to +70°C 

20 

MS62256A-20RC 

28 Pin Small Outline J Bend 

0°C to +70°C 

25 

MS62256A-25NC 

28 Pin Plastic DIP - 300 mil 

0°C to +70°C 

25 

MS62256A-25RC 

28 Pin Small Outline J Bend 

0°C to +70°C 

35 

MS62256A-35NC 

28 Pin Plastic DIP - 300 mil 

0°C to +70°C 

35 

MS62256A-35RC 

28 Pin Small Outline J Bend 

0°C to +70°C 
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MOSEL- VITELIC MS62256H 

32 K x 8 HIGH SPEED 
CMOS STATIC RAM 


Features 

■ High-speed - 15/20/25/35 ns 

■ Low Power dissipation: 

MS62256HL 

1.1W (Max.) Operating 
1 mW (Max.) Power down 

■ Fully static operation 

■ All inputs and outputs directly TTL compatible 
H Three state outputs 

■ Ultra low data retention supply current at 
V CC = 2V 


ADVANCED 

INFORMATION 


Description 

The MS62256H is a 262,144-bit static random 
access memory organized as 32,768 words by 8 
bits and operates from a single 5 volt supply. It is 
built with MOSEL-VITELIC’s high performance twin 
tub CMOS process. Inputs and three-state outputs 
are TTL compatible and allow for direct interfacing 
with common system bus structures. The 
MS62256H is available in the following standard 
28-pin packages: 

600 MIL Plastic DIP 
300 MIL Plastic DIP 
300 MIL Small Outline J-Bend (SOJ) 


Pin Configurations Functional Block Diagram 
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MOSEL- VITELIC 


MS62256H 


Pin Descriptions 

A 0 - A 14 Address Inputs 

These 15 address inputs select one of the 32768 
8-bit words in the RAM. 

E _ Chip Enable Input 

E is active LOW. The chip enable must be active 
to read from or write to the device. If it is not active, 
the device is deselected and is in a standby power 
mode. The DQ pins will be in the high-impedance 
state when deselected. 

G Output Enable Input 

The output enable input is active LOW. If the 
output enable is active while the chip is selected 
and the write enable is inactive, data will be present 
on the DQ pins and they will be enabled. TheJDQ 
pins will be in the high impedance state when G is 
inactive. 


W Write Enable Input 

The write enable input is active LOW and controls 
read and write operations. With the chip enabled, 
when W is HIGH and G is LOWjoutput data will be 
present at the DQ pins; when W is LOW, the data 
present on the DQ pins will be written into the 
selected memory location. 

DQ 0 - DQ 7 Data Input/Output Ports 

These 8 bidirectional ports are used to read data 
from or write data into the RAM. 


< 

o 

o 

Power Supply 

Vss 

Ground 


Truth Table 


Mode 

E 

G 

W 

I/O Operation 

Standby 

H 

X 

X 

High Z 

Read 

L 

L 

H 

Dout 

Output 

Disabled 

L 

H 

H 

High Z 

Write 

L 

X 

L 

D IN 


Operating Range 


Range 

Ambient 

Temperature 

V« 

Commercial 

0°C to +70°C 

5V ± 1 0% 


Absolute Maximum Ratings (V 


Symbol 

Parameter 

Rating 

Units 

8 

> 

Supply Voltage 

-0.3 to 7 


V,M 

Input Voltage 

-0.3 to 7 

V 

V DQ 

Input/Output Voltage Applied 

-0.3 to 6 


t bias 

Temperature Under 
Bias 

Plastic 

-10 to +125 

°C 

t stg 

Storage 

Temperature 

Plastic 

-40 to +150 

°c 

Pd 

Power Dissipation 

1.2 

w 

•out 

DC Output Current 

50 

mA 


1 . Stresses greater than those listed under ABSOLUTE 
MAXIMUM RATINGS may cause permanent damage to 
the device. This is a stress rating only and functional 
operation of the device at these or any other conditions 
above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may 
affect reliability and degrade performance characteristics. 
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MOSEL- VITELIC 


MS62256H 


DC Electrical Characteristics (over the commercial operating range) 


Parameter 

Name 

Parameter 

Test Conditions 

MS62256H 

Min. Typ.d) Max. 

Units 

V,L 

Guaranteed Input Low Voltage (2>3) 


-0.3 

0.8 

V 

V,H 

Guaranteed Input High Voltage* 2 ) 



6.0 

V 

'IL 

Input Leakage Current 

V cc = Max, V IN = 0 V to V C c 

-2 

2 

[lA 

'OL 

Output Leakage Current 

V cc = Max, E = V) H or^ = V IH , V IN = 0V t o V cc 

-2 

2 

HA 

VOL 

Output Low Voltage 

Vqc = Min, Iql = 8mA 

- 

0.4 

V 

VoH 

Output High Voltage 

V cc = Min, \q H = -4.0mA 

2.4 

- 

V 

•cc 

Operating Power Supply Current 

V oc = Max, E = V IL , Idq = 0mA, F = F m 

- 

200 

mA 

'CCSB 

Standby Power Supply Current 

Vqc = Max, E = V| H , Iqq = 0mA 

- 

40 

mA 

•CCSBI 

Power Down Power Supply 


- 

2 

mA 


Current 


- 

130^ 

HA 


1 . Typical characteristics are at V cc = 5V, T A = 25°C. 

2. These are absolute values with respect to device ground and all overshoots due to system or tester noise are included. 

3. V|l (Min.) = -3.0V for pulse width < 20ns 

4 - Fmax = 1/t RC. 

5. L version only. 


Capacitance^ 1 ) t a = 25°c, f = i .omhz 


Symbol 

Parameter 

Conditions 

Max. 

Unit 

C,N 

Input Capacitance 

> 

o 

z 

> 

8 

pF 

C |/0 

Input/Output 

Capacitance 

1 

10 

PF 


1 . This parameter is guaranteed and not tested. 


Data Retention Characteristics (over the commercial operating range) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ.O) 

Mat 2 ) 

Units 

v dr 

V C c for Data Retention 

E> V cc - 0.2V, V IN > V cc - 0.2V or V IN < 0.2V 

2.0( 

- 

- 

V 

^CCDR 

Data Retention Current 

r > V cc - 0.2V, V 1N > V cc - 0.2V or V, N < 0.2V 

- 

2 

50 4 ) 

pA 

tcDR 

Chip Deselect to Data Retention 
Time 

See Retention Waveform 

0 

- 

- 

ns 


Operation Recovery Time 


t RC < 3) 

- 

- 

ns 


1. V cc = 2V, T a = +25°C 

2. V cc = 3V 

3. t RC = Read Cycle Time 


Timing Waveform Low V CC Data Retention Waveform 




’■ Z/////K 


Data Retention Mode - 

Vdr^2V 


■V 




5V 

t R -H 


E>V nR -2V 




5-19 
































































MOSEL-VITELIC 


MS62256H 


AC Test Conditions Key to Switching Waveforms 


Input Pulse Levels 

0V to 3.0V 

WAVEFORM 

INPUTS 

OUTPUTS 

Input Rise and Fall Times 

3ns 


MUST BE 

WILL BE 

Timing Reference Level 

1.5 V 


STEADY 

STEADY 




MAY CHANGE 
FROM H TO L 

WILL BE 
CHANGING 
FROM H TO L 



ffl 

MAY CHANGE 
FROM L TO H 

WILL BE 
CHANGING 
FROM L TO H 



XXX 

DON’T CARE: 
ANY CHANGE 
PERMITTED 

CHANGING: 

STATE 

UNKNOWN 




DOES NOT 
APPLY 

CENTER 

LINE IS HIGH 
IMPEDANCE 
"OFF’’ STATE 


AC Test Loads and Waveforms 


T 


-y- 30pF i 
INCLUDING 
JIG AND -d 
SCOPE 

Figure la 


Equivalent to: 


T 


5pF 

INCLUDING I 
-±? JIG AND -±r 
SCOPE 

Figure 1b 


THEVENIN EQUIVALENT 
167 Q 


ALL INPUT PULSES 



Figure 2 


AC Electrical Characteristics (over the commercial operating range) 

Read Cycle 


Jedec 

Parameter 

Name 

Parameter 

Name 

Parameter 

MS62256H-15 

Min. Max. 

MS62256H-20 

Min. Max. 

MS62256H-25 

Min. Max. 

MS62256H-35 

Min. Max. 

Unit 

Wax 

tRC 

Read Cycle Time 

15 

- 

20 

- 

25 

- 

35 

- 

ns 

Wqv 

W 

Address Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

ns 

Wqv 

HERH 

Chip Enable Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

ns 

Wqx 

BESBB 

Output Enable to Output Valid 

- 

8 

- 

10 

- 

12 

- 

15 

ns 

kmz 

BS! H 

Chip Enable to Output Low Z 

5 

- 

5 

- 

5 

- 

5 

- 

ns 

^GLQX 


Output Enable to Output in Low Z 

__0 

- 

__0 

- 

_J) 

- 

0 


ns 

tEHQZ 


Chip Disable to Output in High Z 

- 

8 

- 

8 

- 

10 

- 

15 

ns 

tGHQZ 

k)HZ 

Output Disable to Output in High Z 

- 

8 

- 

8 

- 

10 

- 

15 

ns 



*2b 

Output Hold from Address Change 

3 

- 

_5 

- 

5 

- 

5 

- 

ns 
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MOSEL- VITELIC 


MS62256H 


Switching Waveforms (Read Cycle) 

READ CYCLE I* 1 ) 



READ CYCLE a* 1 - 2 - 4 ) 



4 t RC ► 


ADDRESS ) 

- ) 

< 


M 1 ^AA ** 

k 1 oh *i 


*01 ► 


0007 XXXX) 

< > 

7 ~ 


READ CYCLE S* 1 - 3 - 4 * 



NOTES: 

1 . W is High for READ Cycle. 

2. Device is continuously selected E = V IL ._ 

3. Address valid prior to or coincident with E transition low. 

4. G = V, L . 

5. Transition is measured ± 500mV from steady state with C L = 5pF as shown in Figure 1 b. This parameter is guaranteed and not 
100% tested. 
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MOSEL- VITELIC 


MS62256H 


AC Electrical Characteristics (over the commercial operating range) 

Write Cycle 



Parameter 

Write Cycle Time 

Chip Enable to End of Write 

Address Set up Time 

Address Valid to End of Write 
Write Pulse Width 



Write Recovery Time 

0 

- 

0 

- 

0 

- 

0 

Write to Output in High Z 

0 

10 

0 

10 

0 

13 

0 

Data to Write Time Overlap 

8 

- 

10 

- 

13 

- 

15 

Data Hold from Write Time 

0 

- 

0 

- 

0 

- 

0 

Output Disable to Output in High Z 

0 

8 

0 

8 

0 

10 

0 

Output Active from End of Write 

3 

_ 

3 

_ 

3 

_ 

0 





Unit 

- 

ns 

- 

ns 

- 

ns 

- 

ns 


ns 

- 

ns 

15 

ns 

- 

ns 

- 

ns 

- 

ns 


ns 










































































MOSEL- VITELIC 


MS62256H 


Switching Waveforms (Write Cycle) 



1. W must be high during address transitions. 

2. The internal write time of the memory is defined by the overlap E active and W low. Both signals must be active to initiate and 
any one signal can terminate a write by going inactive. The data input setup and hold timing should be referenced to the second 
transition edge of the signal that terminates the write. 

3. T wr is measured from the earlier of E or W going high at the end of write cycle. 

4. During this period, DQ pins are in the output state so_that the input signals of opposite phase to the outputs must not be applied. 

5. If the E low transition occurs simultaneously with the W low transitions or after the W low transition, outputs remain in a high 
impedance state. _ 

6. G is continuously low (G = V )L ). 

7. D out is the same phase of write data of this write cycle. 

8. d qpt is the read data of next address. 

9. If E is low during this period, DQ pins are in the output state. Then the data input signals of opposite phase to the outputs must 
not be applied to them. 

10. Transition is measured ±500mV from steady state with C L = 5pF as shown in Figure 1b on page 4. This parameter is guaran- 
teed and not 1 00% tested. 

1 1 . tew is measured from E going low to the end of write. 
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MOSEL- VITELIC 


MS62256H 


Ordering Information 


Speeds 

Ordering Part Number 

Package 

Temperature Range 

15 

MS62256H-1 5NC 

28 Pin Plastic DIP - 300 mil 

0°C to +70°C 

15 

MS62256H-15RC 

28 Pin Small Outline J Bend 

0°C to +70°C 

20 

MS62256H-20NC 

28 Pin Plastic DIP -300 mil 

0°C to +70°C 

20 

MS62256H-20RC 

28 Pin Small Outline J Bend 

0°C to +70°C 

25 

MS62256H-25NC 

28 Pin Plastic DIP - 300 mil 

0°C to +70°C 

25 

MS62256H-25RC 

28 Pin Small Outline J Bend 

0°C to +70°C 

35 

MS62256H-35NC 

28 Pin Plastic DIP - 300 mil 

0°C to +70°C 

35 

MS62256H-35RC 

28 Pin Small Outline J Bend 

0°C to +70°C 
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MOSEL-VITELIC MS621002 

256K x 4 CMOS 
STATIC RAM 


Features 

■ Fast Access Times: 20/25/35 ns 

■ High Density 400-Mil SOJ 

■ Low Standby Power 

■ TTL Compatible I/O 

■ 5V± 10% Supply 

■ Fully Static Operation 

■ Three State Output 

H JEDEC Standard Pinout 


Description 

The MS621002 is a high speed IM-bit static 
RAM organized as 256K x_4. Fully static in 
operation, the Chip Enable (E) reduces power to 
the chip when HIGH. Standby power drops to its 
lowest level (l SB1 ) when E is raised to within 0.2V of 

v cc- _ 

Write cycles occur when both Chip Enable (E) 
and Write Enable (W) are LOW. Data is transferred 
from the DQ pins to the memory location specified 
by the address lines. __ _ 

Read cycles occur when E is LOW and W is 
HIGH. 

High frequency design techniques should be 
employed to obtain optimum performance from this 
device. Solid, low impedance power and ground 
planes, with high frequency decoupling capacitors, 
are desirable. Series termination of the inputs 
should be considered when transmission line 
effects occur. 


Pin Configuration Functional Block Diagram 
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MOSEL-VITELIC 


MS621002 


Pin Descriptions 

A 0 -A 17 Address Inputs 

These 1 8 address inputs select one of the 256K x 4 
bit segments in the RAM. 

E Chip Enable Input 

E is active LOW. The chip enable must be active to 
read from or write to the device. If it is not active, the 
device is deselected and is in a standby power 
mode. The DQ pins will be in the high-impedance 
state when deselected. 

G Output Enable Input 

The output enable input is active LOW. If the output 
enable is active while the chip is selected and the 
write enable is inactive, data will be present on the 
DQ pins and they will be enabled. TheDQ pins will 
be in the high impedance state when G is inactive. 


Truth Table 


Mode 

E 

G 

W 

I/O Operation 

Standby 

H 

X 

X 

High Z 

Read 

L 

L 

H 

d out 

Read 

L 

H 

H 

High Z 

Write 

L 


L 

D,n 


W Write Enable Input 

The write enable input is active LOW and controls 
read and write operations. With the chip enabled, 
when W is HIGH and G is LOW^output data will be 
present at the DQ pins; when W is LOW, the data 
present on the DQ pins will be written into the 
selected memory locations. 

DQ 0 - DQ 3 Data Input and Data Output 
Ports 

These 4 bidirectional ports are used to read data 
from and write data into the RAM. 

v cc Power Supply 

Vss Ground 


Operating Range 


Range 

Ambient 

Temperature 

< 

O 

o 

Commercial 

0°C to +70°C 

5V ± 1 0% 


Absolute Maximum Ratings W 


Parameter 

Name 

Parameter 

Rating 

Units 

< 

o 

o 

Supply Voltage 

-0.3 to 7 

V 

V|N 

Input Voltage 

-0.3 to 7 

V 

< 

S 

Input/Output Voltage Applied 

-0.3 to 6 

V 

t bias 

Temperature Under Bias 

Plastic 

-10 to +125 

°c 

t stg 

Storage Temperature 

Plastic 

-65 to +150 

°c 

Pd 

Power Dissipation 

1.0 

w 

•out 

D C Output Current 

±40 {2) 

mA 


See Notes following “SWITCHING CHARACTERISTICS”. 
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MOSEL- VITELIC MS621002 

DC Electrical Characteristics (0°c to +70°c) 


Parameter 

Name 

Parameter 

Test Conditions 

Min. 

Typ. 

Max. 

Unit 

< 

o 

o 

Supply Voltage 


4.5 


5.5 

V 

v ss 

Supply Voltage 


0 


0 

V 

V|L 

Guaranteed Input LOW Voltage 


-0.5 


0.8 

V 

V|H 

Guaranteed Input HIGH Voltage 


2.2 


V cc + 0.5 

V 

*CC1 

Operating Current 

Output open, tcycLE = 20ns 



130 

mA 

•cci 

Operating Current 

Output open, tcycLE = 25ns 



120 

mA 

•cci 

Operating Current (4) 

Output open, tcycLE = 35ns 



100 

mA 

•SBI 

Standby Current 

E > V CC -0.2V 


0.1 

1 

mA 

*SB2 

Standby Current 

E2V,h 



5 

mA 

Ili 

Input Leakage Current 

V CC = 5.5V, Vj n = OV to V cc 

-2 


2 

mA 

•lo 

I/O Leakage Current 

V CC = 5.5V, V in = OV to V cc 

-10 


10 

mA 

< 

o 

X 

Output High Voltage 

I 0 h = -4.0mA 

2.4 



V 

v 0L 

Output Low Voltage 

Iql = 8.0mA 



0.4 

V 


See Notes following “SWITCHING CHARACTERISTICS”. 

Capacitance M t a = 25°c, f = i .omhz 


Parameter Name 

Parameter 

Conditions 

Max. 

Unit 

C IN 

Input Capacitance 

< 

z 

II 

o 

< 

6 

PF 

O 

o 

O 

I/O Capacitance 

< 

D 

O 

II 

o 

< 

8 

PF 


1 . This parameter is guaranteed and not tested. 


Data Retention Characteristics (over the commercial operating range) 


Parameter 

Name 

Parameter 

Test Conditions 

Min. 

Typ.W 

Max. 

Unit 

V DR 

V cc for Data Retention 

E>V CC -0.2V, G>V CC -0.2V, 
V|n£V CC - 0.2V or V, n <0.2V 

2.0 

- 

5.5 

V 

■CCDR 

Data Retention Current 

E>V CC -0.2V, G>V CC -0.2V, 
V|n^V CC - 0.2V or V, n <0.2V 

- 

- 

500< 2 > 

mA 

*CDR 

Chip Deselected to Data 


0 

- 

- 

ns 


Retention Time 

See Retention Waveform 





*R 

Operation Recovery Time 


tRC (3) 

- 


ns 


NOTES: 2. V cc = 3V 

1. V cc = 2V, T a = +25°C 3 tRc = Read Cycle Time 

Timing Waveform Low Vcc Data Retention Waveform 



Data Retention Mode -► 


V CC 

4.5V^ 

\ V dr >2V 7 

^4.5V 


b*-tCDR-^ 


♦^r-H 


‘ 'ZZZZKT' * / 
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MOSEL- VITELIC 


MS621002 


AC Electrical Characteristics (over the commercial operating range) 


Parameter 


-20 

-25 

-35 


Name 

Parameter 

Min. Max. 

Min. Max. 

Min. Max. 

Units 


Read Cycle 


*RC 

Read Cycle Timing 

20 

25 

35 

ns 

*AA 

Address Access Time 

20 

25 

35 

ns 

tOH 

Output Hold from Address Change 

3 

3 

3 

ns 

*EA 

E Low to Valid Data 

20 

25 

35 

ns 

»ELZ 

E Low to Output Active (7) - 

3 

3 

3 

ns 

*EHZ 

E High to Output High-Z (7 )* < 8) 

10 

12 

20 

ns 

*GA 

G Low to Valid Data 

8 

10 

20 

ns 

tGLZ 

G Low to Output Active (8) 

0 

0 

0 

ns 

tGHZ 

G High to Output High-Z < 7) - 

8 

10 

20 

ns 

tpu 

E Low to Power Up Time (8 > 

0 

0 

0 

ns 

Vd 

E High to Power Down Time ^ 

20 

25 

35 

ns 


Write Cycle 


*wc 

Write Cycle Timing 

20 

25 

35 

ns 

*EW 

E Low to End of Write 

15 

20 

30 

ns 

*AW 

Address Valid to End of Write 

15 

20 

30 

ns 

Us 

Address Setup 

0 

0 

0 

ns 

Uh 

Address Hold 

0 

0 

0 

ns 

t W p 

W Pulse Width 

15 

20 

25 

ns 

*DW 

Input Data Setup Time 

12 

15 

15 

ns 

*DH 

Input Data Hold Time 

0 

0 

0 

ns 

*WHZ 

W Low to Output High-Z ( 7)> (8) 

8 

10 

15 

ns 

twLZ 

W High to Output Active < 7 )> ( 8 ) 

3 

3 

3 

ns 


NOTES: 

1 . Stresses greater than those listed under “Absolute Maximum 
Ratings” may cause permanent damage to the device. This is 
a stress rating only and functional operation of the device at 
these or any other conditions above those indicated in the 
operational sections of this specification is not implied. Exposure 
to absolute maximum rating conditions for extended periods 
may affect reliability, and degrade performance characteristics. 

2. Output should not be shorted for more than 30 seconds. 

3. Negative undershoot of up to 3.0V is permitted once per cycle. 

4. I cc is dependent upon output loading and cycle rates. Specified 
values are with output open, operating at specified cycle times. 


5. Capacitances are maximum values at 25°C measured at 1 .0 
MHz with V^OV and V CC =5.0V. 

6. Switching Characteristics measurements specified at “AC 
Test Conditions” levels. 

7. Active output to High-Z and High-Z to active output tests 
specified for a ±200mV transition from steady levels into the 
test load. 

8. Sample tested only. 
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MOSEL- VITELIC 


MS621002 


AC Test Conditions Key to Switching Waveforms 


Input Pulse Levels V ss to 3V 

Input Rise and Fall Times 3ns 

WAVEFORM INPUTS OUTPUTS 

Input and Output Timing 1 .5V 

Reference Levels 

MUST BE WILL BE 

STEADY STEADY 


Output Load, Timing Tests See Figure Below 

AC Test Load 

+5V 

480 Q { 

DO Pinq 1 1 

\\\\\ MAY CHANGE WILL BE 

\\\\\ FROM H TO L CHANGING 

FROM H TO L 

///// MAY CHANGE WILL BE 

///// FROM L TO H CHANGING 

FROM L TO H 

WW DONT CARE: CHANGING: 

A A A A ANY CHANGE STATE 

255 QjJ C Load = 30 pF* 

PERMITTED UNKNOWN 

CENTER 

VA /77 DOES NOT LINE IS HIGH 

/// \\\ APPLY IMPEDANCE 

"OFF" STATE 


* Includes scope and jig capacitance 


Switching Waveforms - Read Cycle 
Read Cycle No. 1 _ _ _ 

Chip is in Read Mode: W is HIGH, and E and G are LOW. Read cycle timing is referenced from when all 
addresses are stable until the first address transition. Crosshatched portion of DQ implies that data lines are 
in Low-Z state and the data may not be valid. 



* tR C ► 


Address ^ 

^ Valid Address ^ 

A 

\ 


h t M ► 


k-tQH ^ 


DQ Previous Data 

^ Valid Data 

i 


Read Cycle No. 2 _ _ 

Chip is in Read Mode: W is HIGH. Timing illustrated for the case when addresses are valid before E goes 
LOW. Data-out is not specified to be valid until t EA , but may become valid as soon as t ELZ . Outputs will 
transition from High-Z to Valid Data-out. Data-out is valid after both t EA and tQ A are met. 


G 


E 


DQ 


Supply Current 




-tRC - 
-*GA- 


tGLZ 


"tEA ' 


"tELZ" 


tpu 




JT 


tGHZ 


-tpD 

b*t EH zH 


Valid Data 
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MOSEL- VITELIC 


MS621002 


Switching Waveform - Write Cycle __ 

Addresses must be stable during Write_Cycles. E or W_must be HIGH during address transitions. The 
outputs will remain in the High-Z state if W is LOW when E goes LOW. Care should be taken so that the 
output drivers are disabled prior to placing the Input Data on the DQ lines. This will prevent bus contention, 
reducing system noise. 

Write Cycle No. 1 (W Controlled) _ 

Chip is selected: E and G are LOW. Using only W to control Write cycles may not offer the best device 
performance, since both t W HZ and *dw timing specifications must be met. 



Data on Previous Output High-Z 

DQ lines 


Write Cycle No. 2 (E Controlled) _ _ 

G is LOW. DQ lines may transition to Low-Z if the falling edge of W occurs after the falling edge of E. 



Data on High-Z Output High-Z 

DQ lines (If Any) 
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MOSEL- VITELIC 


MS621002 


Ordering Information 


SPEED 

(ns) 

ORDERING 

PART NUMBER 

PACKAGE REFERENCE NO. 

TEMPERATURE 

RANGE 

20 

MS621 002-2 OKC 

28 Pin 400 mil SOJ 

0°C to +70°C 

25 

MS621002-25KC 

28 Pin 400 mil SOJ 

0°C to +70°C 

35 

MS621 002-35 KC 

28 Pin 400 mil SOJ 

0°C to +70°C 
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MOSEL-VITELIC MS621008 

128K x 8 CMOS 
STATIC RAM 


Features 

■ Fast Access Times: 20/25/35 ns 

■ High Density 400-Mil SOJ Package 

■ Low Standby Power 

■ TTL Compatible I/O 

■ 5V± 10% Supply 

■ Fully Static Operation 

■ Three State Output 

■ JEDEC Standard Pinout 


Description 

The MS621008 is a high speed IM-bit static RAM 
organized as 1 28K x 8. Fully static in operation, the 
Chip Enable (E) control places the RAM in a low- 
power standby mode when inactive (HIGH^ Standby 
power drops to its lowest level (l SB1 ) when E is raised 
to within 0.2V of V cc . 

Write cycles occur when both Chip Enable (E) and 
Write Enable (W) are LOW. Data is transferred from 
the DQ pins to the memory location specifiedby the 
address lines. The Output Enable Control (G) can 
prevent bus contention. 

High frequency design techniques should be 
employed to obtain optimum performance from this 
device. Solid, low impedance power and ground 
planes, with high frequency decoupling capacitors, 
are desirable. Series termination of the inputs should 
be considered when transmission line effects occur. 


Pin Configuration 


Functional Block Diagram 
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MOSEL-VITELIC 


MS621008 


Pin Descriptions 

A 0 -A 16 Address Inputs 

These 1 7 address inputs select one of the 1 28K x 8 
bit segments in the RAM. 

E Chip Enable Input 

E is active LOW. The chip enable must be active to 
read from or write to the device. If it is not active, the 
device is deselected and is in a standby power mode. 
The DQ pins will be in the high-impedance state 
when deselected. 

G Output Enable Input 

The output enable input is active LOW. If the output 
enable is active while the chip is selected and the 
write enable is inactive, data will be present on the 
DQ pins and they will be enabled. TheDQ pins will 
be in the high impedance state when G is inactive. 


W Write Enable Input 

The write enable input is active LOW and controls 
read and write operations. With the chip enabled, 
when W is HIGH and G is LOW^output data will be 
present at the DQ pins; when W is LOW, the data 
present on the DQ pins will be written into the 
selected memory locations. 

DQ 0 -DQ 7 Data Input and Data Output 
Ports 

These 8 bidirectional ports are used to read data 
from and write data into the RAM. 


Vcc 

Power Supply 

Vss 

Ground 


Truth Table 


Mode 

E 

G 

W 

I/O Operation 

Standby 

H 

X 

X 

High Z 

Read 

L 

L 

H 

d out 

Read 

L 

H 

H 

High Z 

Write 

L 

X 

L 

Din 


Operation Range 


Range 

Ambient 

Temperature 

V C C 

Commercial 

0°C to +70°C 

5V ± 10% 



Absolute Maximum Ratings W 


Parameter 

Name 

Parameter 

Rating 

Units 

< 

o 

o 

Supply Voltage 

-0.3 to 7 

V 

V|N 

Input Voltage 

-0.3 to 7 

V 

o 

Q 

> 

Input/Output Voltage Applied 

-0.3 to 6 

V 

t bias 

Temperature Under Bias 

Plastic 

-10 to +125 

°c 

t stg 

Storage Temperature 

Plastic 

-65 to +150 

°c 

P D 

Power Dissipation 

1.0 

w 

•out 

D C Output Current 

±40^1 

mA 


See Notes following “SWITCHING CHARACTERISTICS”. 
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MOSEL- VITELIC 


MS621008 


DC Electrical Characteristics (0°c to +70°C) 


Parameter 

Name 

Parameter 

Test Conditions 

Min. Typ. Max. 

Unit 

< 

o 

o 

Supply Voltage 


4.5 5.0 5.5 

V 

V ss 

Supply Voltage 


0 0 0 

V 

V| L 

Guaranteed Input LOW Voltage (3) 


-0.5 0.8 

V 

V|H 

Guaranteed Input HIGH Voltage 


2.2 V cc + 0.5 

V 

! CC1 

Operating Current W 

Output open, tcycLE = 20ns 

150 

mA 

■cci 

Operating Current (4) 

Output open, tcycLE = 25ns 

140 

mA 

•cci 

Operating Current < 4) 

Output open, tcycLE = 35ns 

120 

mA 

•SBI 

Standby Current 

E>V CC -0.2V 

0.1 2 

mA 

*SB2 

Standby Current 

E>V,h 

10 

mA 

Ili 

Input Leakage Current 

Vin = 0VtoV cc 

-2 2 

mA 

•lo 

I/O Leakage Current 

V in = 0V to Vcc 

-10 10 

mA 

X 

o 

> 

Output High Voltage 

Iqi_i = -4.0mA 

2.4 

V 

V 0 L 

Output Low Voltage 

I 0 l = 8.0mA 

0.4 

V 


See Notes following “SWITCHING CHARACTERISTICS”. 

Capacitance W t a = 25 °c, f = i .omhz 


Parameter Name 

Parameter 

Conditions 

Max. 

Unit 

C IN 

Input Capacitance 

< 

z 

II 

o 

< 

6 

PF 

C DQ 

I/O Capacitance 

> 

o 

II 

s 

> 

8 

PF 


1 . This parameter is guaranteed and not tested. 


Data Retention Characteristics (over the commercial operating range) 


Parameter 

Name 

Parameter 

Test Conditions 

Min. 

Typ/ 1 ) 

Max. 

Unit 

V DR 

Vcc for Data Retention 

E>V CC -0.2V, G>V CC -0.2V, 
V|n-V CC " 0-2V or V, n <0.2V 

2.0 

- 

- 

V 

■CCDR 

Data Retention Current 

E>V CC -0.2V, G>V CC -0.2V, 
V|n^V cc - 0.2V or V, n <0.2V 

- 

- 

500< 2 > 

PA 

•CDR 

Chip Deselected to Data 
Retention Time 

See Retention Waveform 

0 

- 

- 

ns 

l R 

Operation Recovery Time 


fRC (3) 

- 

- 

ns 


NOTES: 2. V cc = 3V 

1 . V cc = 2V, T A = +25°C 3. t RC = Read Cycle Time 

Timing Waveform Low Vcc Data Retention Waveform 


V CC 4.5V 

■ 2ZZZ/^ ' 




Data Retention Mode - 
VdrS2V 




5V 

tR - * 


VDR 
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MOSEL-VITELIC 


MS621008 


AC Electrical Characteristics (over the commercial operating range) 


Parameter 


-20 

-25 

-35 


Name 

Parameter 

Min. Max. 

Min. Max. 

Min. Max. 

Units 


Read Cycle 


{ RC 

Read Cycle Timing 

20 

25 

35 

ns 

*AA 

Address Access Time 

20 

25 

35 

ns 

tOH 

Output Hold from Address Change 

3 

3 

3 

ns 

*EA 

E Low to Valid Data 

20 

25 

35 

ns 

*ELZ 

E Low to Output Active (7) > (8) 

3 

3 

3 

ns 

*EHZ 

E High to Output High-Z (8) 

10 

12 

20 

ns 

*GA 

G Low to Valid Data 

8 

10 

20 

ns 

tGLZ 

G Low to Output Active (7)i (8) 

0 

0 

0 

ns 

tGHZ 

G High to Output High-Z (7)< < 8) 

8 

10 

20 

ns 

tpu 

E Low to Power Up Time < 8) 

0 

0 

0 

ns 

tpD 

E High to Power Down Time (8) 

20 

25 

35 

ns 


Write Cycle 


*wc 

Write Cycle Timing 

20 

25 

35 

ns 

*EW 

E Low to End of Write 

15 

20 

30 

ns 

*AW 

Address Valid to End of Write 

15 

20 

30 

ns 

*AS 

Address Setup 

0 

0 

0 

ns 

*ah 

Address Hold 

0 

0 

0 

ns 

t w p 

W Pulse Width 

15 

20 

25 

ns 

*DW 

Input Data Setup Time 

12 

15 

15 

ns 

*DH 

Input Data Hold Time 

0 

0 

0 

ns 

*WHZ 

W Low to Output High-Z ( 7) - < 8) 

8 

10 

15 

ns 

*WLZ 

W High to Output Active (7 >- < 8) 

3 

1 

3 

3 

ns 


NOTES: 

1 . Stresses greater than those listed under “Absolute 
Maximum Ratings” may cause permanent damage to the 
device. This is a stress rating only and functional 
operation of the device at these or any other conditions 
above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may 
affect reliability, and degrade performance characteristics. 

2. Output should not be shorted for more than 30 seconds. 

3. Negative undershoot of up to 3.0V is permitted once per 
cycle. 


4. I cc is dependent upon output loading and cycle rates. 
Specified values are with output open, operating at 
specified cycle times. 

5. Capacitances are maximum values at 25°C measured at 
1 .0 MHz with V Bias =0V and V cc = 5.0V. 

6. Switching Characteristics measurements specified at “AC 
Test Conditions” levels. 

7. Active output to High-Z and High-Z to active output tests 
specified for a ±200mV transition from steady levels into 
the test load. 

8. Sample tested only. 








MOSEL-VITELIC 


MS621008 


AC Test Conditions Key to Switching Waveforms 

Input Pulse Levels V ss to 3V 

Input Rise and Fall Times 3ns 

WAVEFORM INPUTS OUTPUTS 

Input and Output Timing 1 .5 V 

Reference Levels 

MUST BE WILL BE 

STEADY STEADY 


Output Load, Timing Tests See Figure Below 

AC Test Load 

+5 V 

480 Q i 

DO Pin*? 1 1 

\\\\\ MAY CHANGE WILL BE 

\SXSX FROM H TO L CHANGING 

FROM H TO L 

///// MAY CHANGE WILL BE 

///// FROM L TO H CHANGING 

FROM L TO H 

WW DONT CARE: CHANGING: 

AAAA ANY CHANGE STATE 

PERMITTED UNKNOWN 

CENTER 

V\\ / 7~7 DOES NOT LINE IS HIGH 

/// \X\ APPLY IMPEDANCE 

"OFF" STATE 

255 £2 j C Load = 30 pF* 

* Includes scope and jig capacitance 

Switching Waveforms - Read Cycle 



Read Cycle No. 1 _ _ _ 

Chip is in Read Mode: W is HIGH, and E and G are LOW. Read cycle timing is referenced from when all 
addresses are stable until the first address transition. Crosshatched portion of Data-out implies that data 
lines are in Low-Z state but the data is not guaranteed to be valid until t M . 



*• t RC ► 


Address ^ 

^ Valid Address ^ 

/ 

\ 


H W ► 


l**~ ton 


DQ Previous Data 

^ Valid Data 




Read Cycle No. 2 _ _ 

Chip is in Read Mode: W is HIGH. Timing illustrated for the case when addresses are valid before E goes 
LOW. Data-out is not specified to be valid until t EA or Xq A , but may become valid as soon as t ELZ or t^. 
Outputs will transition directly from High-Z to Valid Data-out. Valid data will be present following tQ A only if t EA 
timing is met. 


E 



tRC 



G 


DQ 


Supply Current 


"tEA ' 




tGLZ 


“tGA- 


- t E LZ “ 


tpu 




t -tpo 

tEHzH 


r-t GH z- 


Valid Data 


y 


jr 
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MOSEL-VITELIC 


MS621008 


Switching Waveforms - Write Cycie 

Addresses must be stable during Write Cycles. The outputs will remain in the High-Z state if W is LOW 
when E goes LOW. Jf G is HIGH, The outputs will remain in the High-Z state. Although these examples 
illustrate timing with G active, it is recommended that G be held HIGH for all Writes cycles. This will prevent 
the MS62008’s outputs from becoming active, preventing bus contention, thereby reducing system noise. 
Write Cycle No. 1 (WJSontroHed) __ 

Chip is selected: E and G are LOW. Using only W to control Write cycles may not offer the best 
performance, since both t WHZ and t DW timing specifications must be met. 


Address 


W 


DQ 



Data on Previous Output High-Z Low-Z 

DQ lines 


5 


Write Cycle No. 2 (E Controlled) _ _ 

G is LOW. DQ lines may transition to Low-Z if the falling edge of W occurs after the falling edge of E. 



Data on High-Z Low-Z High-Z 

DQ lines 
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MOSEL- VITELIC 


MS621008 


Ordering Information 


Speed 

(ns) 

Ordering 

Part Number 

Package Reference No. 

Temperature 

Range 

20 

MS621008-20EC 

32 pin 400 mil Plastic DIP 

0°C to +70°C 

25 

MS62 1008-25 EC 

32 pin 400 mil Plastic DIP 

0°C to +70°C 

35 

MS621008-35EC 

32 pin 400 mil Plastic DIP 

0°C to +70°C 

20 

MS621 008-2 OKC 

32 Pin 400 mil SOJ 

0°C to +70°C 

25 

MS621 008-25 KC 

32 Pin 400 mil SOJ 

0°C to +70°C 

35 

MS621 008-35 KC 

32 Pin 400 mil SOJ 

0°C to +70°C 
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Standard Static RAMs 


6 



MOSEL- VITELIC MS6516 

2K x 8 CMOS 
STATIC RAM 


Features 

■ Available in 1 00ns (Max.) version 

■ Automatic power-down when chip disabled 

■ Low power consumption (L-version): 
MS6516L 

- 385mW (Max.) Operating 

- 1 1 mW (Max.) Standby 

- 55pW (Max.) Power-down 

■ TTL compatible interface levels 

■ Single 5V power supply 

■ Fully static operation 

■ Three state outputs 

■ Chip enable for simple memory expansion 


Description 

The MS6516 is a high performance, low power 
CMOS static RAM organized as 2048 words by 8 
bits. The device supports easy memory expansion 
with an active LOW chip enable (E) as well as an 
active LOW output enable (G) and three-state 
outputs. An automatic power-down feature is 
included which reduces the chip power by 85% in 
TTL standby mode, and by over 99% in full power- 
down mode. 

The device is manufactured in MOSEL- 
VITELIC’s high performance CMOS process and 
operates from a single 5V power supply. All inputs 
and outputs are TTL compatible. Data is retained to 
as low as V cc = 2 V. 

The MS6516 is available in the JEDEC standard 
24 pin 600 mil wide DIP and small outline package. 


Pin Configurations 


Functional Block Diagram 
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MS6516 


MOSEL- VITELIC 

Pin Descriptions 

A 0 - A 10 Address Inputs 

These 1 1 address inputs select one of the 2048 8-bit 
words in the RAM. 

E Chip Enable Input 

E is active LOW. The chip enable must be active to read 
from or write to the device. If it is not active, the device 
is deselected and is in a standby power mode. The DQ 
pins will be in the high-impedance state when dese- 
lected. 

G Output Enable Input 

The output enable input is active LOW. If the output 
enable is active while the chip is selected and the write 
enable is inactive, data will be present on the DQ pins 
and they will be enabled The DQ pins will be in the high 
impedance state when G is inactive. 


W Write Enable Input 

The write enable input is active LOW and controls read 
and write o£erations. With the chip enabled, when W is 
HIGH and G is LOW, output data will be present at the 
DQ pins; when W is LOW, the data present on the DQ 
pins will be written into the selected memory location. 

DQ 0 - DQ 7 Data Input/Output Ports 

These 8 bidirectional ports are used to read data from or 
write data into the RAM. 

Power Supply 
GND Ground 


Truth Tabie 


Mode 

E 

G 

W 

I/O Operation 

Standby 

H 

X 

X 

High Z 

Read 

L 

L 

H 

d out 

Read 

L 

H 

H 

High Z 

Write 

L 

X 

L 

Din 


Absolute Maximum Ratings (V 


Symbol 

Parameter 

Rating 

Units 

< 

o 

o 

Supply Voltage 

-0.3 to 7 


V,N 

Input Voltage 

-0.3 to 7 

V 

V,/o 

Input/Output Voltage Applied 

-0.3 to V cc 

+ 0.3 


Tbias 

Temperature Under 
Bias 

Plastic 

-10 to +85 

°C 

t stg 

Storage 

Temperature 

Plastic 

-40 to 

+125 

°c 

Pd 

Power Dissipation 

1.0 

w 

•out 

DC Output Current 

50 

mA 


1 . Stresses greater than those listed under ABSOLUTE 
MAXIMUM RATINGS may cause permanent damage to 
the device. This is a stress rating only and functional 
operation of the device at these or any other conditions 
above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may 
affect reliability. 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to +70°C 

5V ± 1 0% 
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MOSEL- VITELIC MS6516 


DC Electrics I Chsrscteristics (over the commercial operating range) 


Parameter 

Name 

Parameter 

Test Conditions 

Min. 

MS6516L 

Typ.(D 

Max. 

Units 

V,L 

Guaranteed Input Low Voltage (2) 


-0.3 

- 

+0.8 

V 

V,H 

Guaranteed Input High Voltage( 2) 


2.2 


v cc + 

0.3 

V 

IlL 

Input Leakage Current 

V cc = Max, V IN = 0VtoV cc 

- 

- 

10 

HA 

! 0L 

Output Leakage Current 

V cc = Max, E = V IH , or G = V IH ,V , N = OV 
t o Vcc 

- 

- 

10 

pA 

VOL 

Output Low Voltage 

V cc = Min, Iq L = 4mA 

- 

0.21 

0.4 

V 

X 

o 

> 

Output High Voltage 

Vcc = Min, - -1 .OmA 

2.4 

3.5 

- 

V 

Icc 

Operating Power Supply Current 

V cc =Max,E = V IL ,l ro =0mA, F max < 3 > 

- 

40 

70 

mA 

IcCSB 

Standby Power Supply Current 

Vcc = Max, E = V| H , l| /0 = OmA 

- 

0.5 

2 

mA 

•CCSBI 

Power Down Power Supply Current 


- 

1 

10 

pA 


1 . Typical characteristics are at V cc = 5 V, T A = 25°C. 

2. These are absolute values with respect to device ground and all overshoots due to system or tester noise are included. 
3- Fmax = l/tRC. 


Capacitance 1 ) (t a = 25°c, f = i .omhz) 


Symbol 

Parameter 

Conditions 

Max. 

Unit 

C IN 

Input Capacitance 

> 

o 

II 

z 

> 

8 

PF 

C|/0 

Input/Output 

Capacitance 

> 

o 

II 

o 

>~ 

10 

PF 


1 . This parameter is guaranteed and not tested. 


Data Retention Characteristics (over the commercial operating range) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ.<2) 

MaxO) 

Units 

V DR 

V cc for Data Retention 

E = V CC 

2.0 

- 

- 

V 

•CCDR 

Data Retention Current 

V,N = 0V or V cc 

- 

2 

10 

pA 

*CDR 

Chip Deselect to Data Retention Time 

V cc = 2.0V, E = V cc 

0 

- 

- 

ns 

*R 

Operation Recovery Time 

V IN = 0V or V cc 

W 2) 

- 

- 

ns 


1. V cc = 2V, T a = +25°C 

2. t RC = Read Cycle Time 


Timing Waveform Low v cc Data Retention Waveform 




1 //////U v 


-trnR-^ 


Data Retention Mode 
VpR - 2V 
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MOSEL- VITELIC 


AC Test Conditions 


Input Pulse Levels 

OV to 3.0V 

Input Rise and Fall Times 

5ns 

Input and Output 

1.5V 

Timing Reference Level 



AC Test Loads and Waveforms 


MS6516 

Key to Switching Waveforms 


WAVEFORM 

INPUTS 

OUTPUTS 


MUST BE 

WILL BE 


STEADY 

STEADY 


MAY CHANGE 
FROM H TO L 

WILL BE 
CHANGING 
FROM H TO L 

M 

MAY CHANGE 
FROM L TO H 

WILL BE 
CHANGING 
FROM L TO H 

XKX 

DON’T CARE: 
ANY CHANGE 
PERMITTED 

CHANGING: 

STATE 

UNKNOWN 

nr?L 

DOES NOT 
APPLY 

CENTER 

LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 


5V O 
OUTPUT O- 


990Q 


T 

I 


100pF 

INCLUDING 
JIG AND • 
SCOPE 


> 660Q 


5V O- 
OUTPUT o- 


9900 


1 “^ 5pF >6600 

INCLUDING [ 

JIG AND — 

" SCOPE 


Equivalent to: 


Figure la 


Figure 1b 


THEVENIN EQUIVALENT 
3960 

OUTPUT O //A— O 2V 


ALL INPUT PULSES 



Figure 2 


AC Electrical Characteristics (over the commercial operating range) 
Read Cycle 


Jedec 

Parameter 

Name 

Parameter 

Name 

Parameter 

Min. 

-10 

Max. 

Unit 

Uvax 

*RC 

Read Cycle Time 

100 

- 

ns 

Wqv 

w 

Address Access Time 

- 

100 

ns 

*elqv 

Ucs 

Chip Enable Access Time 

- 

100 

ns 

^GLQV 

k>E 

Output Enable to Output Valid 

- 

50 

ns 

*ELQX 

tcLZ 

Chip Enable to Output Low Z 

5 

- 

ns 

^GLQX 

toLZ 

Output Enable to Output in Low Z 

5 

- 

ns 

l EHQZ 

tCHZ 

Chip Disable to Output in High Z 

0 

40 

ns 

^GHQZ 

bHZ 

Output Disable to Output in High Z 

0 

35 

ns 

Wqx 

k)H 

Output Hold from Address Change 

5 

- 

ns 
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MOSEL- VITELIC 

Switching Waveforms (Read Cycle) 

READ CYCLE I* 1 * 


MS6516 



READ CYCLE 2< 1 - 2 - 4 ) 



* *RC 


ADDRESS ) 

< 3 

< 


** \ 1 aa ; ** 

h 1 oh — ►) 


+ t0H ► 


Dout __ zOCKX) 

> 

T~ 


READ CYCLE 3< 13 4 > 


\ 


. ( 5 ) 


sxx 


X 



NOTES: 

1 . W is High for READ Cycle. 

2. Device is continuously selected E = V )L ._ 

3. Address valid prior to or coincident with E transition low. 

4. G = V IL . 

5. Transition is measured ± 500mV from steady state with C L = 5pF as shown in Figure 1 b. This parameter is guaranteed and not 
1 00% tested. 



MOSEL- VITELIC MS6516 

AC Electrical Characteristics (over the commercial operating range) 

Write Cycle 


Jedec 

Parameter 

Name 

Wax 

tELWH 

Wwl 

WwH 

twi-WH 
*WHAX 

Wqz 

^DVWH 

^WHDX 

^HZQ 

^whox 



Parameter 

Name 

Parameter 

-10 

Min. Max. 

Unit 


*wc 

Write Cycle Time 

100 

ns 


*CW 

Chip Enable to End of Write 

55 

ns 


tAS 

Address Set up Time 

0 

ns 


*AW 

Address Valid to End of Write 

80 

ns 


t W R 

Write Pulse Width 

50 

ns 


twR 

Write Recovery Time 

0 

ns 


twHZ 

Write to Output in High Z 

35 

ns 


tDW 

Data Valid to End of Write 

30 

ns 


tDH 

Data Hold from Write Time 

0 

ns 


t0HZ 

Output Disable to Output in High Z 

0 35 

ns 


tow 

Output Active from End of Write 

0 

ns 































































MOSEL-VITELIC 

Switching Waveforms (Write Cycle) 

WRITE CYCLE 2( 16 ) 


MS6516 



NOTES: 

1 . W must be high during address transitions. 

2. The internal write time of the memory is defined by the overlap E active and W low. Both signals must be active to initiate and 

any one signal can terminate a write by going inactive. The data input setup and hold timing should be referenced to the second 

transition edge of the signal that terminates the write. 

3. T wr is measured from the earlier of E or W going high at the end of write cycle. 

4. During this period, DQ pins are in the output state so_that the input signals of opposite phase to the outputs must not be applied. 

5. If the E low transition occurs simultaneously with the W low transitions or after the W low transition, outputs remain in a high 
impedance state. 

6. G is continuously low (G = V iL ). 

7. D 0 ut is the same phase of write data of this write cycle. 

8. Dqu T is the read data of next address. 

9. If E is low during this period, DQ pins are in the output state. Then the data input signals of opposite phase to the outputs must 
not be applied to them. 

10. Transition is measured ±500mV from steady state with C L = 5pF as shown in Figure 1b. This parameter is guaranteed and not 
1 00% tested. 

1 1 . tc W is measured from E going low to the end of write. 


Ordering Information 


Speed 

Ordering 


Temperature 

(Ns) 

Part Number 

Package Reference No. 

Range 

100 

MS6516L-10PC 

24 Pin 600 mil Plastic DIP 

0°C to +70°C 

100 

MS6516L-10SC 

24 Pin 300 mil Small Outline 

0°C to +70°C 















MOSEL-VITEUC MS6264 

8K x 8 CMOS STA TIC RAM 


Features 

■ Available in 70/100 ns (Max.) 

■ Automatic power-down when chip disabled 

■ Lower power consumption: 

MS6264L 

— 467.5mW (Max.) Operating 

— 1 6.5mW (Max.) Standby 

— 500pW (Max.) Standby 

■ TTL compatible interface levels 

■ Single 5 V power supply 

■ Fully static operation 

■ Three state outputs 

■ Two chip enable ( E ^ and E 2 ) for simple 
memory expansion 

■ Data retention as low as 2 V 


Description 

The MS6264 is a high performance, low power 
CMOS static RAM organized as 8192 words by 8 
bits. The device supports easy memory _expansion 
with both an active LOW chip enable (E^ and an 
active High chip enabje (E 2 ), as well as an active 
LOW output enable (G) and tri-state outputs. An 
automatic power-down feature is included which 
reduces the chip power by 80% in TTL standby 
mode, and by over 95% in full power-down mode. 

The device is manufactured in MOSEL- 
VITELIC’s high performance CMOS process and 
operates from a single 5V power supply. All inputs 
and outputs are TTL compatible. Data is retained to 
as low as V c c = 2V. 

The MS6264 is packaged in the JEDEC standard 
28 pin 600 mil wide DIP and 330 mil wide SOG. 


Pin Configuration 


Functional Block Diagram 
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MOSEL-VITELIC 


MS6264 


Pin Descriptions 

A 0 - A 12 Address Inputs 

These 13 address inputs select one of the 8192 
8-bit words in the RAM. 

E 1 Chip Enable 1 Input 

E 2 Chip Enable 2 Input 

E 1 is active LOW and E 2 is active HIGH. Both 
chip enables must be active to read from or write to 
the device. If either chip enable is not active, the 
device is deselected and is in a standby power 
mode. The DQ pins will be in the high-impedance 
state when the device is deselected. 

G Output Enable Input 

The output enable input is active LOW. If the 
output enable is active while the chip is selected 
and the write enable is inactive, data will be present 
on the DQ pins and they will be enabled. The DQ 


pins will be in the high impedance state when G is 
inactive. 

W Write Enable Input 

The write enable input is active LOW and controls 
read and write operations. With the chip selected, 
when W is HIGH and G is LOW^output data will be 
present at the DQ pins; when W is LOW, the data 
present on the DQ pins will be written into the 
selected memory location. 

DQ 0 - DQ 7 Data Input/Output Ports 

These 8 bidirectional ports are used to read data 
from or write data into the RAM. 

Vcc Power Supply 

GND Ground 


Truth Table 


MODE 

W 

Ei 

E* 

G 

I/O OPERATION 

V cc CURRENT 

Not Selected 

X 

H 

X 

X 

High Z 

ICCSB» ICCSB1 

(Power Down) 

X 

X 

L 

X 

High Z 

IcCSB* 1 CCSB1 

Output Disabled 

H 

L 

H 

H 

High Z 

■cc 

Read 

H 

L 

H 

L 

d out 

■cc 

Write 

L 

L 

H 

X 

D IN 

Icc 


Absolute Maximum Ratings W 


SYMBOL 

PARAMETER 

RATING 

UNITS 

Vterm 

Terminal Voltage with 
Respect to GND 

-0.3 to +7.0 

V 

Tbias 

Temperature Under Bias 

-10 to +125 

°c 

t stg 

Storage Temperature 

-40 to +150 

°c 

Pt 

Power Dissipation 

1.0 

w 

■out 

DC Output Current 

20 

mA 


1 . Stresses greater than those listed under ABSOLUTE 
MAXIMUM RATINGS may cause permanent damage to 
the device. This is a stress rating only and functional 
operation of the device at these or any other conditions 
above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may 
affect reliability. 


Operating Range 


RANGE 

AMBIENT 

TEMPERATURE 

v cc 

Commercial 

0°C to +70°C 

5V ± 1 0% 


Capacitance (1 > (t a = 25°c, f = i .omhz) 


SYMBOL 

PARAMETER 

CONDITIONS 

MAX. 

UNIT 

C IN 

Input Capacitance 

v IN = ov 

6 

PF 

C DQ 

Input/Output 

Capacitance 

_< 

a 

ii 

o 

< 

8 

PF 


1 . This parameter is guaranteed and not tested. 



































MOSEL- VITELIC 


MS6264 


DC Electrical Characteristics (over the operating range) 


PARAMETER 

NAME 

PARAMETER 

TEST CONDITIONS 

MIN. 

MS6264L 

TYP.h) 

MAX. 

UNITS 

V,L 

Guaranteed Input Low Voltage (2) 


-0.3 

- 

+0.8 

V 

V,H 

Guaranteed Input High Voltage^ 


WBk 

- 

6.0 

V 

'lL 

Input Leakage Current 

V cc =Ma x,V IN = 0VtoV co 

-2 

- 

2 

PA 

•OL 

Output Leakage Current 


-2 

- 

2 

l*A 

v 0L 

Output Low Voltage 

V cc = Min, Iq L = 2.1mA 

- 

- 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min, |q H = -1 mA 

2.4 

- 

- 

V 

•cc 

Operating Power Supply Current 

V C c= Max, Ei = V | L , E 2 = V iH , Icq = 0mA, 

F - F (3) 

r r m ax 

- 

45 

85 

mA 

•CCSB 

Standby Power Supply Current 

Vcc = Max, Ei = V ih, or E ? = V |, , 1 do = 0mA 

- 

- 

3 

mA 

•CCSBI 

Power Down Power Supply Current 


- 

.01 

0.1 

mA 


1 . Typical characteristics are at V cc = 5V, T A = 25°C. 

2. These are absolute values with respect to device ground and all overshoots due to system or tester noise are included. 
3- F max = 1/tRc. 


Data Retention Characteristics (T a = o to +70°C) 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

MIN. 

TYPf 1 ) 

MAX 

UNITS 

Vdr 

V cc for Data Retention 


2.0 

- 

- 

V 

•CCDR 

Data Retention Current 


- 

2 

50 

HA 

ICDR 

Chip Deselect to Data Retention Time 

See Retention Waveform 

0 

- 

- 

ns 

*R 

Operation Recovery Time 


t RC (2) 

- 

- 

ns 


1. V cc = 2V, T A = +25°C 

2. t RC = Read Cycle Time 


Low V C c Data Retention Waveform (1) (E 1 Controlled) 




4. 

•-tcDR-^l 


- Data Retention Mode 
V D r - 2V 


■ zzzzzz ^ v 


E,i\t R -0.2V 


^4.5 V 
•*-t R 


/ 3 

J V IH 1 

\\\\\\\ 


Low Vcc Data Retention Waveform (2) (E 2 Controlled) 
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MOSEL- VITEUC 


MS6264 


AC Test Conditions 


Key to Switching Waveforms 


Input Pulse Levels 

OV to 3.0V 

Input Rise and Fall Times 

3ns 

Input and Output Timing 

1.5V 

Reference Level 



AC Test Loads and Waveforms 


=j= 100pF 

T INCLUDING 
-±r JIG AND - 
SCOPE 

Figure la 


Equivalent to: 


► R2 

► 99012 


THEVENIN EQUIVALENT 
63912 



INCLUDING 
JIG AND 
SCOPE 

Figure 1b 


WAVEFORM 

INPUTS 

OUTPUTS 


MUST BE 
STEADY 

WILL BE 

STEADY 


MAY CHANGE 
FROM H TO L 

WILL BE 
CHANGING 
FROM H TO L 

M 

MAY CHANGE 
FROM L TO H 

WILL BE 
CHANGING 
FROM L TO H 

XXX 

DON’T CARE: 
ANY CHANGE 
PERMITTED 

CHANGING: 

STATE 

UNKNOWN 

^ {77 

DOES NOT 
APPLY 

CENTER 

LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 


ALL INPUT PULSES 



Figure 2 


AC Electrical Characteristics (over the operating range) 

READ CYCLE 


JEDEC 

PARAMETER 

NAME 

PARAMETER 

NAME 

PARAMETER 

MS6264L-70 
MIN. TYP. MAX. 

MS6264L-10 
MIN. TYP. MAX. 

UNIT 

Wax 

^RC 

Read Cycle Time 

70 

- 

100 

- 

- 

ns 

Wqv 

W 

Address Access Time 

- 

70 

- 

- 

100 

ns 

*E1LQV 

Wsi 

Chip Select Access Time 

(E,) 

- 

70 

- 

- 

100 

ns 

*E2HQV 

*ACS2 

Chip Select Access Time 

(Ep) 

- 

70 

- 

- 

100 

ns 

*GLQV 

*OE 

| Output Enable to Output Valid j 

- 

35 

- 

- 

50 

ns 

tEILQX 

*021 

Chip Select to Output Low Z 

< E i> 

5 

- 

5 

- 

- 

ns 

Whqx 

*CLZ2 

Chip Select to to Output Low Z 

re 

5 

- 

5 

- 

- 

ns 

^GLQX 

*OLZ 

| Output Enable to Output in Low Z | 

5 

- 

5 

- 

- 

ns 

tEIHQZ 

*CHZ1 

Chip Deselect to Output in High Z 

(Ei) 

0 

35 

0 

- 

35 

ns 

t E2HQZ 

t CHZ2 

Chip Deselect to Output in High Z 

re 

0 

35 

0 

- 

35 

ns 

^GHQZ 

*OHZ 

Output Disable to Output in High Z 

0 

30 

0 

- 

35 

ns 

Uxqx 

*0H 

Output Hold from Address Change 

5 

- 

5 

- 

- 

ns 


Switching Waveforms (Read Cycle) 

READ CYCLE 



^ t RC ► 


ADDRESS ) 

> 




** + *AA 

tQH H 



*OH ► 

r~ 

v_ 

°out ) 

<&X) 

< > 














































































MOSEL- VITELIC 


MS6264 


READ CYCLE 2( 13 - 4 ) 



READ CYCLE 3 



Notes: 

1 . W is high for READ Cycle. 

2. Device is continuously selected E^ = V, L jand E 2 = V !H . 

3. Address valid prior to or coincident with E ^ transition low and/or E 2 transition high. 

4. G = V IL . 

5. Transition is measured ± 500mV from steady state with C L = 5pF as shown in Figure 1 b. This parameter is guaranteed but not 
1 00% tested. 
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MOSEL-VITELIC 


MS6264 


AC Electrical Characteristics (over the operating range) 

WRITE CYCLE 


JEDEC 

PARAMETER PARAMETER 

NAME NAME PARAMETER 

tAVAX t wc Write Cycle Time 

Ieilwh tew Chip Select to End of Write 

tAvwL Us Address Set up Time 

tAvwH t AW Address Valid to End of Write 

twLWH W Write Pulse Width 

twHAX t WR1 Write Recovery Time 

tE2uvx t WR2 Write Recovery Time 

twLQZ t WHZ Write to Output in High Z 

tpvwH t DW Data to Write Time Overlap 

tpH Data Hold from Write Time 

toHZ Output Disable to Output in High Z 
tow End of Write to Output Active 


E-|, W 

~eT~ 



UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 













































































MOSEL- VITELIC 


MS6264 



Notes: 

1 . W must be high during address transitions. 

2. The internal write time of the memory is defined by the overlap of E 1 and E 2 active and W low. All signals must be active to 
initiate a write and any one signal can terminate a write by going inactive. The data input setup and hold timing should be 
referenced to the second transition edge oHhe signal that terminates the write. 

3. T wr is measured from the earlier of E 1 or W going high or E 2 going low at the end of write cycle. 

4. During^this period, DQ pins are in the output state so that the input signals of opposite phase to the outputs must not be applied. 

5. If the E 1 low transition or the E 2 high transition occurs simultaneously with the W low transitions or after the W transition, outputs 
remain in a high impedance state. 

6. G is continuously low (G = V iL ). 

7. Dqut is the same phase of write data of this write cycle. 

8. Dqjj is the read data of next address. 

9. If Et is low and E 2 is high during this period, DQ pins are in the output state. Then the data input signals of opposite phase to the 
outputs must not be applied to them. 

10. Transition is measured ±500mV from steady state with C L = 5pF as shown in Figure 1 b. This parameter is guaranteed but not 
100% tested. 

11. tc W is measured from the later of E 1 going low or E 2 going high to the end of write. 


Ordering Information 


SPEED 

(ns) 

ORDERING 

PART NUMBER 

PACKAGE REFERENCE NO. 

TEMPERATURE 

RANGE 

70 

MS6264L-70PC 

28 pin 600 mil Plastic DIP 

0°C to +70°C 

70 

MS6264L-70FC 

28 pin 330 mil Small Outline 

0°C to +70°C 

100 

MS6264L-10PC 

28 pin 600 mil Plastic DIP 

0°C to +70°C 

100 

MS6264L-1 0FC 

28 pin 300 mil Small Outline 

0°C to +70°C 
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MOSEL - VITELIC MS6264N 

8K x 8 CMOS STA TIC RAM 
WITH 3.3V OPERATIONS 


Features 

■ Available in 100 ns (Max.) 

■ Automatic power-down when chip disabled 

■ Lower power consumption: 

MS6264NL 

— 1 65mW (Max.) Operating 
— ■ 30pW (Max.) Standby 

■ TTL compatible interface levels 

■ Single 3.3V power supply 

■ Fully static operation 

■ Three state outputs 

■ Two chip enable (E 1 and E 2 ) for simple 
memory expansion 

■ Data retention as low as 2 V 


Description 

The MS6264N is a high performance, low power 
CMOS static RAM organized as 8192 words by 8 
bits. The device supports easy memory_expansion 
with both an active LOW^hip enable (E^ and an 
active High chip enabje (E 2 ), as well as an active 
LOW output enable (G) and tri-state outputs. An 
automatic power-down feature is included which 
reduces the chip power by 80% in TTL standby 
mode, and by over 95% in full power-down mode. 

The device is manufactured in MOSEL- 
VITELiC’s high performance CMOS process and 
operates from a single 5 V power supply. All inputs 
and outputs are TTL compatible. Data is retained to 
as low as V cc = 2 V. 

The MS6264N is packaged in the JEDEC 
standard 28 pin 600 mil wide DIP and 330 mil wide 
SOG. 


Pin Configuration 


Functional Block Diagram 
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MOSEL-VITEUC 


MS6264N 


Pin Descriptions 

A 0 - A 12 Address Inputs 

These 13 address inputs select one of the 8192 
8-bit words in the RAM. 

E t Chip Enable 1 1nput 

E 2 Chip Enable 2 Input 

is active LOW and E 2 is active HIGH. Both 
chip enables must be active to read from or write to 
the device. If either chip enable is not active, the 
device is deselected and is in a standby power 
mode. The DQ pins will be in the high-impedance 
state when the device is deselected. 

G Output Enable Input 

The output enable input is active LOW. If the 
output enable is active while the chip is selected 
and the write enable is inactive, data will be present 
on the DQ pins and they will be enabled. The DQ 


pins will be in the high impedance state when G is 
inactive. 

W Write Enable Input 

The write enable input is active LOW and controls 
read and write operations. With the chip selected, 
when W is HIGH and G is LOW^output data will be 
present at the DQ pins; when W is LOW, the data 
present on the DQ pins will be written into the 
selected memory location. 

DQ 0 - DQ 7 Data Input/Output Ports 

These 8 bidirectional ports are used to read data 
from or write data into the RAM. 

Vqc Power Supply 

GND Ground 


Truth Table 


MODE 

W 

Ei 

E* 

G 

I/O OPERATION 

V cc CURRENT 

Not Selected 

X 

H 

X 

X 

High Z 

'CCSB» ^CCSBI 

(Power Down) 

X 

X 

L 

X 

High Z 

^CCSB» 1 CCSB1 

Output Disabled 

H 

L 

H 

H 

High Z 

•cc 

Read 

H 

L 

H 

L 

d out 

■cc 

Write 

L 

L 

H 

X 

D IN 

be 


Absolute Maximum Ratings W 


SYMBOL 

PARAMETER 

RATING 

UNITS 

V TERM 

Terminal Voltage with 
Respect to GND 

-0.3 to +3.6 

V 

Tbias 

Temperature Under Bias 

-10 to +125 

°c 

t stg 

Storage Temperature 

-60 to +150 

°c 

Pt 

Power Dissipation 

0.6 

w 

^OUT 

DC Output Current 

8 

mA 


1 . Stresses greater than those listed under ABSOLUTE 
MAXIMUM RATINGS may cause permanent damage to 
the device. This is a stress rating only and functional 
operation of the device at these or any other conditions 
above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may 
affect reliability. 


Operating Range 


RANGE 

AMBIENT 

TEMPERATURE 

Vcc 

Commercial 

0°C to +70°C 

3.3V ±10% 


Capacitance (T a = 25°c, f = i .omhz) 


SYMBOL 

PARAMETER 

CONDITIONS 

MAX. 

UNIT 

C,N 

Input Capacitance 

< 

Z 

II 

O 

< 

6 

PF 

Cdq 

Input/Output 

Capacitance 

O 

II 

O 

< 

8 

PF 


1 . This parameter is guaranteed and not tested. 
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MOSEL- VITELIC 


MS6264N 


DC Electrical Characteristics (over the operating range) 


PARAMETER 

NAME 

PARAMETER 

TEST CONDITIONS 

MS6264NL 

MIN. TYP.O) MAX. 

UNITS 

V,L 

Guaranteed Input Low Voltage (2) 


-0.3 - +0.3 

V 

V, H 

Guaranteed Input High Voltage^ 


2.0 2.5 3.3 

V 

'lL _ 

Input Leakage Current 

Vcc= Max, V !N = OV to V cc 

2 

liA 

•CL 

Output Leakage Current 

V cc = Max, E 1 = V|(_|, or Eg = V )L , or G = V | R , 
V IN = 0VtoV cc 

2 

HA 

VOL 

Output Low Voltage 

V cc = Min, Iqi = 1mA 

0.4 

V 

V OH 

Output High Voltage 

V cc — Min, |q(_| = -0.5mA 

2.4 

V 

•cc 

Operating Power Supply Current 

V C c= Max, Et = V iL , E 2 = V IH , Iqq = 0mA, 

F - F ^ 

' ' m ax 

45 50 

mA 

■CCSB 

Standby Power Supply Current 

V cc = Max, E : = V IH , or E 2 = V , L> 1 qq = 0mA 

2 

mA 

'cCSBI 

Power Down Power Supply Current 


. 01 0.1 

mA 


1 . Typical characteristics are at V cc = 5V, T A = 25°C. 

2. These are absolute values with respect to device ground and all overshoots due to system or tester noise are included. 
3- F MAX = 1/t R c. 


Data Retention Characteristics (T a = o to +70°C) 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

MIN. 

TYP.d) 

MAX. 

UNITS 

V DR 

V C c for Data Retention 


2.0 

- 

- 

V 

•CCDR 

Data Retention Current 


■ 

2 

50 

HA 

tcDR 

Chip Deselect to Data Retention Time 

See Retention Waveform 

0 

- 

- 

ns 

*R 

Operation Recovery Time 


tRC (2) 

- 

- 

ns 


1. V cc = 2V, T A = +25°C 

2. t RC = Read Cycle Time 


Low Vcc Data Retention Waveform (1) (E-, Controlled) 



Low Vcc Data Retention Waveform (2) (E 2 Controlled) 


\/ 

k — Data Retention Mode — H 

4.5V > 

E h" ( CDR-» 


^4.5 V 

V dr >2V 

V,l1\ 


E 2 < V cc -0.2V 



a-i7 



























































MOSEL-VITELIC 


MS6264N 


AC Test Conditions 


Key to Switching Waveforms 


Input Pulse Levels 

OV to 3.0V 

Input Rise and Fall Times 

5ns 

Input and Output Timing 

1.5V 

Reference Level 



AC Test Loads and Waveforms 


:j= lOOpF 
INCLUDING 


R2 

2.8K£2 


JIG AND + 
SCOPE 


Figure la 


Equivalent to: 


R1 2.5KS2 
AV — | 


j 5pF ! 

INCLUDING 
-±r JIG AND - 
SCOPE 

Figure 1b 


► R2 
: 2.8KS2 


THEVENIN EQUIVALENT 


1333.3Q 


WAVEFORM 

INPUTS 

OUTPUTS 


MUST BE 
STEADY 

WILL BE 

STEADY 


MAY CHANGE 
FROM H TO L 

WILL BE 
CHANGING 
FROM H TO L 

M 

MAY CHANGE 
FROM L TO H 

WILL BE 
CHANGING 
FROM L TO H 

XXX 

DON'T CARE: 
ANY CHANGE 
PERMITTED 

CHANGING: 

STATE 

UNKNOWN 

SHg 

DOES NOT 
APPLY 

CENTER 

LINE IS HIGH 
IMPEDANCE 
'OFF" STATE 


ALL INPUT PULSES 



Figure 2 


AC Electricai Characteristics (over the operating range) 

READ CYCLE 


JEDEC 

PARAMETER 

NAME 

PARAMETER 

NAME 

PARAMETER 

MIN. 

MS6264NL-10 

TYP. 

MAX. 

UNIT 

Wax 

*RC 

Read Cycle Time 

100 

- 

- 

ns 

Wqv 

*AA 

Address Access Time 

- 

- 

100 

ns 

*E1LQV 

Ucsi 

Chip Select Access Time 

■SI 

- 

- 

100 

ns 

t E2HQV 

^ACS2 

Chip Select Access Time 

(E ? ) | 

- 

- 

100 

ns 

tGLQV 

*OE 

| Output Enable to Output Valid j 

- 

- 

50 

ns 

*E1LQX 

*021 

Chip Select to Output Low Z 

<E|> 

5 

- 

- 

ns 

*E2HQX 

tcLZ2 

Chip Select to to Output Low Z 


5 

- 

- 

ns 

*GLQX 

*OLZ 

| Output Enable to Output in Low Z ] 

5 

- 

- 

ns 

Whqz 

*CHZ1 

Chip Deselect to Output in High Z 

(Ei) 

0 

- 

35 

ns 

t E2HQZ 

ussrm 

Chip Deselect to Output in High Z 

(EJ 

0 

- 

35 

ns 

^GHQZ 

*OHZ 

Output Disable to Output in High Z 

0 

- 

35 

ns 

Uxqx 

*oh 

Output Hold from Address Change 

5 

- 

- 

ns 


Switching Waveforms (Read Cycie) 

READ CYCLE I* 1 ’ 2 ’ 4 * 



BmBSBIBB 





■ 


■ 




m s 
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MOSEL- VITELIC 


MS6264N 


READ CYCLE a* 1 - 3 - 4 ) 



READ CYCLE 3< 14 ) 




Notes: 

1 . W is high for READ Cycle. 

2. Device is continuously selected E-j = V )L jind E 2 = V )H . 

3. Address valid prior to or coincident with transition low and/or E 2 transition high. 

4. G = V, L . 

5. Transition is measured ± 500mV from steady state with C L = 5pF as shown in Figure 1 b. This parameter is guaranteed but not 
1 00% tested. 
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MOSEL- VITELIC 


MS6264N 


AC Electrical Characteristics (over the operating range) 

WRITE CYCLE 


JEDEC 

PARAMETER 

NAME 

Wax 

UlLWH 

Wwl 
WwH 
twLWH 
*WHAX 
*E2LAX 


PARAMETER 

NAME 

*wc 

*cw 

Us 

Uw 

*WP 

U/R1 

*WR2 

*whz 

*dw 

^OHZ 

tow 


PARAMETER 

Write Cycle Time 
Chip Select to End of Write 
Address Set up Time 
Address Valid to End of Write 
Write Pulse Width 
Write Recovery Time 
Write Recovery Time 
Write to Output in High Z 
Data to Write Time Overlap 
Data Hold from Write Time 
Output Disable to Output in High Z 
End of Write to Output Active 


MITT 

100 _ 

80 

0 

80 

60 

E„W 5 

Efe 5 


45 

_0_ 

_0_ 

5 


MS6264NL-10 

TYP. 


MAX. 


35 


35 


UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 





























































MOSEL- VITELIC 


MS6264N 



Notes: 

1. W must be high during address transitions. __ __ 

2. The internal write time of the memory is defined by the overlap of E ^ and E 2 active and W low. All signals must be active to 
initiate a write and any one signal can terminate a write by going inactive. The data input setup and hold timing should be 
referenced to the second transition edge oHhe signal that terminates the write. 

3. T wr is measured from the earlier of E ^ or W going high or E 2 going low at the end of write cycle. 

4. During^his period, DQ pins are in the output state so that the input signals of opposite phase to the outputs must not be applied. 

5. If the Et low transition or the E 2 high transition occurs simultaneously with the W low transitions or after the W transition, outputs 

remain in a high impedance state. 

6. G is continuously low (G = V (L ). 

7. Dout ' s *he same phase of write data of this write cycle. 

8. Dqpj is the read data of next address. 

9. If E, is low and E 2 is high during this period, DQ pins are in the output state. Then the data input signals of opposite phase to the 
outputs must not be applied to them. 

10. Transition is measured ±500mV from steady state with C L = 5pF as shown in Figure 1 b. This parameter is guaranteed but not 
1 00% tested. 

1 1 . tc W is measured from the later of E 1 going low or E 2 going high to the end of write. 


Ordering Information 


SPEED 

ORDERING 


TEMPERATURE 

(ns) 

PART NUMBER 

PACKAGE REFERENCE NO. 

RANGE 

100 

MS6264NL-1 0PC 

28 pin 600 mil Plastic DIP 

0°C to +70°C 

100 

MS6264NL-10FC 

28 pin Plastic Small Outline 

0°C to +70°C 
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MOSEL- VITELIC MS6265 

8K x 8 SLOW SPEED CMOS STATIC RAM 
ULTRA LOW DATA RETENTION CURRENT 


Features 

■ Available in 1 00 ns (Max.) 

■ Automatic power-down when chip disabled 

■ Lower power consumption: 

MS6265 

- 220mW (Max.) Operating 

- 5.5pW (Max.) Power Down 
16.6pW (Max.) Industrial Temp 

- 0.6pA (Max.) Iqcdr 

■ TTL compatible interface levels 

■ Single 5V power supply 

■ Fully static operation 

■ Three state outputs 

■ Two chip enable (E n and E 2 ) for simple memory 
expansion 

■ 64K bit EPROM pin compatible 

■ Wide temperature range: -40 to + 85°C 


Description 

The MS6265 is a slow speed, very low data 
retention current, 64K bit static RAM, organized as 
8192 x 8. The MS6265LL is designed to operate 
over industrial temperature range of -40°C to 
+85°C. 

This SRAM is fully static in operation. Either of 
the chip enable controls (El or E2) can be used to 
take the device to its low low data retention mode 

Occdr)- _ 

Write cycle occurs when chipjenable El is low, 
E2 is high, and write enable, W, is low. Output 
enable control G has no control function in the write 
cycle. _ 

Read Cycle occurs when chip enable El , is low, 
E2 is high, write enable W is high and output enable 
G is low. 


Pin Configurations Functional Block Diagram 
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MOSEL- VITELIC 

Pin Descriptions 


MS6265 


A 0 - A 12 Address Inputs 

These 13 address inputs select one of the 8192 X 8-bit 
words in the RAM. 

E 1 Chip Enable 1 Input 

E 2 Chip Enable 2 Input 

E 1 is active LOW and E 2 is active HIGH. Both chip enables 
must be active to read from or write to the device. If either 
chip enable is not active, the device is deselected ( in a 
standby power mode). The DQ pins are in the high- 
impedance state when the device is deselected. 

G Output Enable Input 

The output enable input is active LOW. With the output 
enable active and the chip selected and write enable 
inactive, read data will be present on the DQ pins. The DQ 
pins will be in the high impedance (three state) output mode 
when G is inactive. 


W Write Enable Input 

The write enable input is active LOW and controls read 
and write operations. With the chip selected, W is HIGH 
and G_LOW, output data will be present at the DQ pins; 
when W is LOW, the data present on the DQ pins will be 
written into the selected memory location. 

DQ 0 - DQ 7 Data Input/Output Ports 

These 8 bidirectional ports are used to read data from or 
write data into the RAM. 

Power Supply 
Vss Ground 


TruthTable 


Mode 

W 

Ei 

e 2 

G 

I/O Operation 

V cc Current 

Not Selected 

X 

H 

X 

X 

High Z 

bcsB» Iccsbi 

(Power Down) 

X 

X 

L 

X 

High Z 

•cCSB» 1 CCSB1 

Output Disabled 

H 

L 

H 

H 

High Z 

•cc 

Read 

H 

L 

H 

L 

Dout 

•cc 

Write 

L 

L 

H 

X 

D IN 

•cc 


Absolute Maximum Ratings W 


Synbol 

Parameter 

Rating 

Units 

v cc 

Supply Voltage 

-0.3 to 7 


V,N 

Input Voltage 

-0.3 to 

Vcc + 0.3 

V 

V DQ 

Snput/Output Voltage 

Applied 

-0.3 to 6 


T BIAS 

Temperature 
Under Bias 

Plastic 

-10 to +125 

°c 

t stg 

Storage 

Temperature 

Plastic 

-55 to +150 

°c 

P D 

Power Dissipation 

1.0 

w 

•out 

DC Output Current 

±40 ( 2) 

mA 


1 . Stresses greater than those listed under ABSOLUTE 
MAXIMUM RATINGS may cause permanent damage to the 
device. This is a stress rating only and functional operation of 
the device at these or any other conditions above those 
indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability and degrade perfor- 
mance characteristics. 

2. Output should not be shorted for more than 30 seconds. 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to +70°C 

5V ± 1 0% 


-1 0°C to +70°C 

5V ± 1 0% 

Industrial 

-40°C to +85°C 

5V ± 1 0% 


Capacitance t a = 25 °c, f = i .omhz 


Symbol 

Parameter 

Conditions 

Max. 

Unit 

D in 

Input Capacitance 

> 

o 

II 

z 

> 

6 

PF 

Cdq 

Input/Output 

Capacitance 

V„ o = 0V 

8 

PF 


1 . This parameter is guaranteed and not tested. 



8-23 












































































MOSEL- VITELIC MSS265 

DC Electrical Characteristics (over the operating range) 


Parameter 

Name 

Parameter 

Test Conditions 

Min. 

MS6265 

Typ. Cl 

Max 

Units 

V, L 

maaam 


-0.3 

- 

0.8 

V 

V, H 

Guaranteed Input High 
Voltaqe( 2) 


2.2 


Vcc + 

0.3 

V 

I.L 

Input Leakage Current 

V, N = OV to V cc , E 2 > Vcc - 0.2V, E, < 0.2V 

- 

- 

1 

HA 

! OL 

Output Leakage Current 

Vcc = Max. E 1 = V| H , or E 2 = V| L , or G = V (H , 

V,n = 0V t o Vcc 

- 


1 

liA 

VOL 

Output Low Voltage 

Vq C = Min, bi_ = 8mA 

- 

- 

0.4 

V 

VOH 

Output High Voltage 

V cc = Min, bH = -4mA 

2.4 

- 

- 

V 

•cc 

Operating Power Supply 

Current 

^cc- Max, E 1 = V | L , E 2 = V (H , Idq = 0mA, 
F=Fma, <3) 

- 

- 

40 

mA 

•CCSB 

Standby Power Supply Current 

Vcc = Max, E 1 = V| H , or E 2 = V| L , 1 qq = 0mA 

- 

- 

10 

HA 

•CCSB1 

Power Down Power Supply 

V cc = Max, E-| > V cc ~ 0.2V, E 2 < 0.2 T A < 70°C 

- 

- 

1 

HA 


Current 

V 1N > VCC -0.2V OR V, N < 0.2V T A < 85°C 

- 

- 

3 

ttA 


1 . Typical characteristics are at V cc = 5V, T A = 25°C. 

2. These are absolute values with respect to device ground and all overshoots due to system or tester noise are included. 
3 - Fmax * 1/t RC. 


Data Retention Characteristics (over the specified operating range) 


Symbol 

Parameter 

Test Conditions 

Min. Typ. Max. 

Units 

V DR 

V C c for Data Retention 

E, > V cc - 0.2V, E 2 < 0.2V, 

V, N > V cc -0.2V or V, N < 0.2V 

2.0 

V 

•cCDR 

Data Retention Current 



0.6 

uAW 

DSiill 

2.0 

uAd) 

I.L 

Input Leakage Current 


2 

HA 

fcDR 

Chip Deselect to Data 
Retention Time 

See Retention Waveform 

o 

ns 

*R 

Operation Recovery Time 

t RC ( 2 ) 

ns 


1 . V DR = 3V, T A = Specified 

2. t RC = Read Cycle Time 


Low V CC Data Retention Waveform (1) (E 1 Controlled) 


W/////U ' 


4.5V 

-fcDR 


\ 


Data Retention Mode - 

Vdr^2V 




.5 V 
t R ^ 


E,> V CC -0.2V 


' » AW\\W 


Low V C c Data Retention Waveform (2) (E 2 Controlled) 




' 

•* — Data Retention Mode — ► 

S. 7 


4.5V^ 

- tcDR— *1 

k. 

^4.5V 

t R — *• 

V D R - 2V 

/T V IL 


E 2 <V cc -0.2V 



6-24 

























































MS6265 


MOSEL- VITELIC 


AC Test Conditions 


Input Pulse Levels 

OV to 3.0V 

Input Rise and Fall Times 

10ns 

Timing Reference Level 

1.5V 


AC Test Loads and Waveforms 


R1 990 LI 

/W— I 


T 


■ 100pF 

INCLUDING I 
-±r JIG AND -±r 
SCOPE 


Figure la 


Equivalent to: 


R1 9900 


T 


5pF 

INCLUDING 
JIG AND bb 
SCOPE 

Figure 1b 


R 2 

6600 


THEVENIN EQUIVALENT 
396 0 


Key to Switching Waveforms 


WAVEFORM 

INPUTS 

OUTPUTS 


MUST BE 
STEADY 

WILL BE 

STEADY 


MAY CHANGE 
FROM H TO L 

WILL BE 
CHANGING 
FROM H TO L 

ffl 

MAY CHANGE 
FROM L TO H 

WILL BE 
CHANGING 
FROM L TO H 

sx 

DONT CARE: 
ANY CHANGE 
PERMITTED 

CHANGING: 

STATE 

UNKNOWN 


DOES NOT 
APPLY 

CENTER 

LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 


ALL INPUT PULSES 



Figure 2 


AC Electrical Characteristics (over the operating range) 
Read Cycle 


JEDEC 

Parameter 

Name 

Parameter 

Name 

Parameter 

MS6265-10 

Min. Max. 

Unit 

*AVAX 

*RC 

Read Cycle Time 

100 

ns 

UVQV 

*AA 

Address Access Time 

100 

ns 

*ELQV 

*acsi 

Chip Enable Access Time 

100 

ns 

l ELQV 

*ACS2 

Chip Enable Access Time 

100 

ns 

*GLQX 

^OE 

Output Enable to Output Valid 

40 

ns 

*EHQZ 

*CLZ 

Chip Enable to Output Low Z 

10 

ns 

*GLQX 

k)LZ 

Output Enable to Output in Low Z 

5 

ns 

*EHQZ 

*CHZ 

Chip Disable to Output in High Z 

30 

ns 

*GHQZ 

k)HZ 

Output Disable to Output in High Z 

20 

ns 

*AXQX 

k)H 

Output Hold from Address Change 

10 

ns 


Switching Waveforms (Read Cycle) 

READ CYCLE I* 1 ’ 2 ’ 4 * 


ADDRESS 


Qout 



* t RC 


) 

( J 

( 


* 1 *AA 

-* t oh *1 



*oh ► 

r~ 

s 

L 


l ) 
























































MOSEL- VITELIC 

READ CYCLE 2< 1 - 3 - 4 ) 


MS6265 



READ CYCLE 3* 1 - 4 ) 



NOTES: 

1 . W is high for READ Cycle. 

2. Device is continuously selected E, = V IL and E 2 = V IH . 

3. Address valid prior to or coincident with E, transition low and/or E 2 transition high. 

4. G = V il . 

5. Transition is measured ± 500mV from steady state with C L = 5pF as shown in Figure 1b. This parameter is guaranteed but not 
100% tested. 
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MOSEL- VITELIC MS6265 

AC Electrical Characteristics (over the operating range) 


Write Cycle 


JEDEC 

Parameter 

Name 

Parameter 

Name 

Parameter 

MS6265-10 

Min. Max. 

Unit 

Wax 

*wc 

Write Cycle Time 

100 

ns 

^ELWH 

tew 

Chip Enable to End of Write 

90 

ns 

WwL 

l AS 

Address Set up Time 

20 

ns 

WWH 

*AW 

Address Valid to End of Write 

90 

ns 

WwH 

twp 

Write Pulse Width 

60 

ns 

*WHAX 

twR 

Write Recovery Time 

10 

ns 

twLQZ 

twHZ 

Write to Output in High Z 

0 20 

ns 

W/WH 

tDW 

Data to Write Time Overlap 

50 

ns 

*WHDX 

tDH 

Data Hold from Write Time 

0 

ns 

^GHQZ 

tOHZ 

Output Disable to Output in High Z 

0 20 

ns 

twHQX 

tow 

Output Active from End of Write 

10 

ns 






























































MOSEL- VITELIC 

WRITE CYCLE 2< 1 ' 6 > 


MS6265 



NOTES: 

1 . W must be high during address transitions. 

2. The internal write time of the memory is defined by the overlap of E ^ and E 2 active and W low. All signals must be active to 
initiate a write and any one signal can terminate a write by going inactive. The data input setup and hold timing should be 
referenced to the second transition edge oMhe signal that terminates the write. 

3. T wr is measured from the earlier of or W going high or E 2 going low at the end of write cycle. 

4. Duringjhis period, DQ pins are in the output state so that the input signals of opposite phase to the outputs must not be applied. 

5. If the E 1 low transition or the E 2 high transition occurs simultaneously with the W low transitions or after the W transition, outputs 
remain in a high impedance state. 

6. G is continuously low (G = V )L ). 

7. D out is the same phase of write data of this write cycle. 

8. Dq^j is the read data of next address. 

9. If E 1 is low and E 2 is high during this period, DQ pins are in the output state. Then the data input signals of opposite phase to the 
outputs must not be applied to them. 

10. Transition is measured ±500mV from steady state with C L = 5pF as shown in Figure 1b. This parameter is guaranteed but not 

100% tested. 

1 1 . t cw is measured from the later of E 1 going low or E 2 going high to the end of write. 


Ordering Information 


Speed (ns) 

Ordering Part Number 

Package Reference No. 

Temperature Range 

100 

MS6265-1 0NC 

28 Pin 300 mil Plastic DIP 

0°C to +70°C 

100 

MS6265-1 0FC 

28 Pin 330 mil Small Outline 

0°C to +70°C 

100 

MS6265-10PC 

28 Pin 600 mil Plastic DIP 

0°C to +70°C 

100 

MS6265-1 0PI 

28 Pin 600 mil Plastic DIP 

-40°C to + 85°C 

100 

MS6265-10FI 

20 Pin 330 mil Small Outline 

-40°C to + 85°C 

100 

MS6265-10NI 

28 Pin 300 mil Plastic DIP 

-40°C to + 85°C 
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MOSEL-VITELIC MS62256 

32 K x 8 CMOS 
STATIC RAM 


Features 

■ High-speed - 70/1 00 ns 

■ Low Power dissipation: 

MS62256L 

- 385mW (Max.) Operating 

- 550jllW (Typ.) Power Down 

■ Fully static operation 

■ All inputs and outputs directly TTL compatible 

■ Three state outputs 

H Ultra low data retention supply current at 
V cc = 2 V 


Description 

The MS62256 is a 262,144-bit static random 
access memory organized as 32,768 words by 8 
bits and operates from a single 5 volt supply. Inputs 
and three-state outputs are TTL compatible and 
allow for direct interfacing with system I/O bus. The 
MS62256 is available in a standard 28-pin 600 mil 
plastic DIP and 330 mil SOG packages. 


Pin Configurations 


Functional Block Diagram 
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MOSEL-VITEUC 

Pin Descriptions 

A 0 - A 14 Address Inputs 

These 1 5 address inputs select one of the 32768 
8-bit words in the RAM. 

E _ Chip Enable Input 

E is active LOW. The chip enable must be active 
to read from or write to the device. If it is not active, 
the device is deselected and is in a standby power 
mode. The DQ pins will be in the high-impedance 
state when deselected. 

G Output Enable Input 

The output enable input is active LOW. If the 
output enable is active while the chip is selected 
and the write enable is inactive, data will be present 
on the DQ pins and they will be enabled. The_DQ 
pins will be in the high impedance state when G is 
inactive. 


MS62256 


W Write Enable Input 

The write enable input is active LOW and controls 
read and write operations. With the chip enabled, 
when W is HIGH and G is LOWjoutput data will be 
present at the DQ pins; when W is LOW, the data 
present on the DQ pins will be written into the 
selected memory location. 

DQ 0 - DQ 7 Data Input/Output Ports 

These 8 bidirectional ports are used to read data 
from or write data into the RAM. 

Vcc Power Supply 

GND Ground 


Truth Table 


Mode 

E 

G 

W 

I/O Operation 

Standby 

H 

X 

X 

High Z 

Read 

L 

L 

H 

d out 

Output 

Disabled 

L 

H 

H 

High Z 

Write 

L 

X 

L 

Din 


Absolute Maximum Ratings W 


Symbol 

Parameter 

Rating 

Units 

8 

> 

Supply Voltage 

-0.3 to 7 


V, N 

Input Voltage 

-0.3 to 7 

V 

V DQ 

Input/Output Voltage Applied 

-0.3 to 6 


t bias 

Temperature Under 
Bias 

Plastic 

-10 to 

+125 

°C 

t stg 

Storage 

Temperature 

Plastic 

-40 to 

+150 

°c 

P D 

Power Dissipation 

1.0 

w 

•out 

DC Output Current 

50 

mA 


Operating Range 


Range 

Ambient 

Temperature 

V cc 

Commercial 

0°C to +70°C 

5V ± 1 0% 


1 . Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these 
or any other conditions above those indicated in the operational 
sections of this specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may affect 
reliability. 
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MOSEL- VITELIC MS62256 

DC Electrical Characteristics (over the commercial operating range) 


Parameter 

Name 

Parameter 

Test Conditions 

-70 

Min. Typ.(D Max. 

-10 

Min. Typ.O) Max. 

Units 

V, L 

Guaranteed Input LOW 
Voltaqe (2)(3) 


-0.3 — +0.8 

-0.3 — +0.8 

V 

V, H 

Guaranteed Input HIGH 

Voltaqe (2) 


ma 

EHi 

V 

IlL 

Input Leakage Current 

Vcc= Max, V | N = 0V to V cc 

|-2 — 2 | 

|-2 — 2 | 

liA 

'OL 



HBH 

— i 

ma 

VOL 

Output LOW Voltage 

V cc = Min, l OL = 2.1mA 

j — — 0.4 | 

— — 0.4 

V 

Vqh 

Output HIGH Voltage 

V cc = Min, l 0H = -1mA 


2.4 — — 

V 

*cc 

Operating Power Supply 
Current 

V cc = Max, E = V| L , l ro = 0mA, F=F max < 4 > 

— — 80 

— — 70 

mA 

•CCSB 


V C c = Max, E = V )H , l| /0 = 0mA 

— — 3 

— — 3 

mA 

^CCSBI 

Power Down Power 

Supply Current 


MS62256L 

— — 0.1 

— — 0.1 

mA 

MS62256 

— — 1 

- - 1 

mA 


1 . Typical characteristics are at V cc = 5V, T A = 25°C. 

2. These are absolute values with respect to device ground and all overshoots due to system or tester noise are included. 

3. V )L (Min.) = -3.0V for pulse width < 20ns 
4 - f max = ^RC. 


Capacitance W t a = 25 °c, f = i .omhz 


Symbol 

Parameter 

Conditions 

Max. 

Unit 

C IN 

Input Capacitance 

< 

z 

ii 

o 

< 

8 

PF 

C |/0 

Input/Output 

Capacitance 

> 

o 

II 

Q 

10 

PF 


1 . This parameter is guaranteed and not tested. 


Data Retention Characteristics (over the commerciai operating range) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ.O) 

Max. ( 2 ) 

Units 

v DR 

V cc for Data Retention 

E> V CC -0.2V, V 1N >V CC -0.2V or 

V IN < 0.2V 

2.0 

- 

- 

V 

•cCDR 

Data Retention Current 

E> V CC -0.2V, V IN > V cc - 0.2V or 

V, N < 0.2V 

- 

2 

50 

pA 

tcDR 

Chip Deselect to Data Retention Time 

See Retention Waveform 

0 

- 

- 

ns 

*R 

Operation Recovery Time 


W 3 > 

- 

- 

ns 


1. V cc = 2V, T a = +25°C 

2. V cc = 3V 

3. t RC = Read Cycle Time 


Timing Waveform Low ^cc Data Retention Waveform 


UU V 

4.5VV 

t JZZZZZfc K 


Data Retention Mode 
Vdr^2V 


ft 


.5 V 
t R -* 


*DR 


E>V dr -0.2V 
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MOSEL- VITELIC MS62256 

AC Test Conditions Key to Switching Waveforms 


Input Pulse Levels 

OV to 3V 

WAVEFORM 

INPUTS 

OUTPUTS 

Input Rise and Fall Times 

Timing Reference Level 

3ns 

1.5V 


MUST BE 
STEADY 

WILL BE 

STEADY 




MAY CHANGE 
FROM H TO L 

WILL BE 
CHANGING 
FROM H TO L 



ffl 

MAY CHANGE 
FROM L TO H 

WILL BE 
CHANGING 
FROM L TO H 




DON'T CARE: 
ANY CHANGE 
PERMITTED 

CHANGING: 

STATE 

UNKNOWN 



/77 

DOES NOT 
APPLY 

CENTER 

LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 


AC Test Loads and Waveform 


5 V O- 
OUTPUT O- 


1800 Q 


lOOpF | 990Q 
INCLUDING f 
JIG AND — 

" SCOPE 


T 


5pF 

INCLUDING 
■ JIG AND 
SCOPE 


■r 


Equivalent to: 


Figure la 


Figure 1b 


THEVENIN EQUIVALENT 
639 £1 

OUTPUT O //V O 1.8V 


ALL INPUT PULSES 



Figure 2 


AC Electrical Characteristics (over the commercial operating range) 

Read Cycle 


Jedec 

Parameter 

Name 

Parameter 

Name 

Parameter 

MS62256-70 

Min. Max. 

MS62256-10 

Min. Max. 

Unit 

Wax 

tRC 

Read Cycle Time 

70 

- 

100 

- 

ns 

Wqv 

t AA 

Address Access Time 

- 

70 

- 

100 

ns 

l ELQV 

Ucs 

Chip Enable Access Time 

- 

70 

- 

100 

ns 

tQLQX 

tOE 

Output Enable to Output Valid 

- 

40 

- 

50 

ns 

Wqz 

tcLZ 

Chip Enable to Output Low Z 

5 

- 

10 

- 

ns 

^GLQX 

k>iz 

Output Enable to Output in Low Z 

5 

- 

5 

- 

ns 

{ EHQZ 

tCHZ 

Chip Disable to Output in High Z 

0 

30 

0 

35 

ns 

tGHQZ 

tOHZ 

Output Disable to Output in High Z 

0 

30 

0 

35 

ns 

- Wqx 



Output Hold from Address Change 

5 

- 

10 

- 

ns 
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MOSEL- VITELIC 

Switching Waveforms (Read Cycle) 

READ CYCLE I* 1 ) 


MS62256 



READ CYCLE 2< 1 - 2 - 4 > 



" *RC 


ADDRESS ^ 

< ) 

< 


m - w ► 

h l OH ►) 


*• *OH ► 


^ yooo 

< a 

7 ~ 


6 


READ CYCLE 3( 13 - 4 ) 


E ^ 



^ACS 



r» 


^OUT | 


X 



1— t C HZ ,S) ► 

<XX) 

□ 


NOTES: 

1 . W is High for READ Cycle. 

2. Device is continuously selected E = V jL ._ 

3. Address valid prior to or coincident with E transition low. 

4. G = V il . 

5. Transition is measured ± 500mV from steady state with C L = 5pF as shown in Figure 1 b. This parameter is guaranteed and not 
100% tested. 
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MOSEL- VITELIC MS62256 

AC Electrical Characteristics (over the commercial operating range) 

Write Cycle 
















































MOSEL- VITELIC 

Switching Waveforms (Write Cycle) 

WRITE CYCLE 2< 16 > 


MS62256 



NOTES: 

1 . W must be high during address transitions. __ 

2. The internal write time of the memory is defined by the overlap E active and W low. Both signals must be active to initiate and 
any one signal can terminate a write by going inactive. The data input setup and hold timing should be referenced to the second 
transition edge of the signal that terminates the write. 

3. T W r is measured from the earlier of E or W going high at the end of write cycle. 

4. During^this period, DQ pins are in the output state sojthat the input signals of opposite phase to the outputs must not be applied. 

5. If the E low transition occurs simultaneously with the W low transitions or after the W low transition, outputs remain in a high 
impedance state. 

6. G is continuously low (G = V| L ). 

7. D out is the same phase of write data of this write cycle. 

8. Dqut is the read data of next address. 

9. If E is low during this period, DQ pins are in the output state. Then the data input signals of opposite phase to the outputs must 
not be applied to them. 

1 0. Transition is measured ±500mV from steady state with C L = 5pF as shown in Figure 1 b. This parameter is guaranteed and not 

100% tested. _ 

1 1 . tc W is measured from E going low to the end of write. 


Ordering Information 



Ordering 


Temperature 


Part Number 

Package Reference No. 

Range 

70 

MS62256L-70FC 

28 Pin 330 mil Small Outline 

0°C to +70°C 

70 

MS62256L-70PC 

28 Pin 600 mil Plastic DIP 

0°C to +70°C 

70 

MS62256L-70NC 

28 Pin 300 mil Plastic DIP 

0°C to +70°C 

100 

MS62256L-10FC 

28 Pin 330 mil Small Outline 

0°C to +70°C 

100 

MS62256L-1 0PC 

28 Pin 600 mil Plastic DIP 

0°C to +70°C 

100 

MS62256L-1 0NC 

28 Pin 300 mil Plastic DIP 

0°C to +70°C 
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MOSEL-VITELIC MS62256N 

32K x 8 CMOS STATIC RAM 
WITH 3.3V OPERA TIONS 


Features 

■ High-speed - 70/1 00 ns 

■ Low Power dissipation: 

MS62256NL 

- 200mW (Max.) Operating 

- 150|xW (Typ.) Power Down 

■ Fully static operation 

■ Three state outputs 

■ Ultra low data retention supply current at 
V CC = 2V 


Description 

The MS62256N is a 262,144-bit static random 
access memory organized as 32,768 words by 8 
bits and operates from a single 3.3 volt supply. 
Inputs and three-state outputs are TTL compatible 
and allow for direct interfacing with common system 
bus structures. The MS62256N is available in a 
standard 300 mil SOJ and SOG. 


Pin Configurations 


Functional Block Diagram 
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MOSEL-VITELIC 

Pin Descriptions 

A 0 - A 14 Address Inputs 

These 1 5 address inputs select one of the 32768 
8-bit words in the RAM. 

E _ Chip Enable Input 

E is active LOW. The chip enable must be active 
to read from or write to the device. If it is not active, 
the device is deselected and is in a standby power 
mode. The DQ pins will be in the high-impedance 
state when deselected. 

G Output Enable Input 

The output enable input is active LOW. If the 
output enable is active while the chip is selected 
and the write enable is inactive, data will be present 
on the DQ pins and they will be enabled. The_DQ 
pins will be in the high impedance state when G is 
inactive. 


MS62256N 


W Write Enable Input 

The write enable input is active LOW and controls 
read and write operations. With the chip enabled, 
when W is HIGH and G is LOW^output data will be 
present at the DQ pins; when W is LOW, the data 
present on the DQ pins will be written into the 
selected memory location. 

DQ 0 - DQ 7 Data Input/Output Ports 

These 8 bidirectional ports are used to read data 
from or write data into the RAM. 

Vcc Power Supply 

GND Ground 


Truth Table 


Mode 

E 

G 

w 

I/O Operation 

Standby 

H 

X 

X 

High Z 

Read 

L 

L 

H 

d out 

Output 

Disabled 

L 

H 

H 

High Z 

Write 

L 

X 

L 

Din 


Absolute Maximum Ratings W 


Symbol 

Parameter 

Rating 

Units 

< 

o 

o 

Supply Voltage 

-0.3 to 7 


V, N 

Input Voltage 

-0.3 to 7 

V 

V DQ 

Input/Output Voltage Applied 

-0.3 to 6 


Tbias 

Temperature Under 

Bias 

Plastic 

-10 to 

+125 

°C 

t stg 

Storage 

Temperature 

Plastic 

-40 to 

+150 

°c 

P D 

Power Dissipation 

1.0 

w 

Iqut 

DC Output Current 

50 

mA 


1 . Stresses greater than those listed under ABSOLUTE 
MAXIMUM RATINGS may cause permanent damage to 
the device. This is a stress rating only and functional 
operation of the device at these or any other conditions 
above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may 
affect reliability. 


Operating Range 


Range 

Ambient 

Temperature 

V« 

Commercial 

0°C to +70°C 

3.3V +10%, -5% 



6-37 


MOSEL- VITELIC MS62256N 


DC Electrical Characteristics (over the commercial operating range) 


Parameter 





-70 



-10 



Name 

Parameter 

Test Conditions 


Min. Typ.(D Max. | 

| Min. Typ.0) Max. | 

Units 

V,L 

Guaranteed Input Low 
Voltaqe (2)(3) 


-0.3 

— 

+0.8 

-0.3 

— 

+0.8 

V 

V, H 

Guaranteed Input High 
Voltaae (2) 



— 

6.0 


— 

6.0 

V 

'IL 

Input Leakage Current 

V C c= Max, V in = 0V to Vqq 

— 

— 

2 

— 

— 

2 

ttA 

■OL 

Output Leakage 

Current 


— 

— 

2 

— 

— 

2 

HA 

VOL 

Output Low Voltage 


— 

— 

0.4 

— 

— 

0.4 

V 

VOH . 

Output High Voltage 


2.0 

3.5 

- 

B9W 

3.5 

- 

V 

•cc 

Operating Power 

1 V cc = Max, E = V IL , l 1/0 = 0mA, F m J 4 * 1 

— 

— 

60 

— 

— 

60 

mA 


Supply Current 












*CCSB 

Standby Power Supply 
Current 

Vcc = Max, E = V (H , l )/0 = 0mA 

— 

— 

10 

— 

— 

10 

mA 

•CCSBI 

Power Down Power 


MS62256N 

— 

— 

2 

— 

— 

2 

mA 


Supply Current 


MS62256NL 

— 

— 

100 

— 

— 

100 

ItA 


1 . Typical characteristics are at V cc = 3.3V, T A = 25°C. 

2. These are absolute values with respect to device ground and all overshoots due to system or tester noise are included. 

3. V| L (Min.) = -1 .5V for pulse width < 20ns 
4 - Fmax = 1/t RC. 


Capacitance! V t a = 25°c, f = i omhz 


Symbol 

Parameter 

Conditions 

Max. 

Unit 

C IN 

Input Capacitance 

> 

o 

II 

z 

> 

8 

PF 

C|/o 

Input/Output 

Capacitance 

_< 

O 

II 

o 

< 

10 

PF 


1 . This parameter is guaranteed and not tested. 


Data Retention Characteristics W (over the commercial operating range) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ.l 2 ) 

Maxi 3 ) 

Units 

V DR 

V cc for Data Retention 

E > V CC -0.2V, G> V cc -0.2V, V 1N > V CC -0.2V 
or V , N < 0.2V 

2.0 


- 

V 

ICCDR 

Data Retention Current 

E T > V cc - 0.2V, G > V cc -0.2 V, V, N > V CC -0.2V 
orV ,n < 0.2V 

- 

2 

50 

HA 

*CDR 

Chip Deselect to Data Retention 
Time 

See Retention Waveform 

0 

- 

- 

ns 

*R 

Operation Recovery Time 


t RC (4) 

- 

- 

ns 


1 . Applies to L verion only 

2. V cc = 2V,T a = + 25°C 

3. V cc = 3.3V 

4. t RC = Read Cycle Time 


Timing Waveform Low Vcc Data Retention Waveform 




^ ZZZZZZA x 


- Data Retention Mode - 
v dr12V 






6-38 
























































































MOSEL- VITELIC MS62256N 

AC Test Conditions Key to Switching Waveforms 


Input Pulse Levels 

OV to 3.0V 

WAVEFORM 

INPUTS 

OUTPUTS 

Input Rise and Fall Times 

5ns 


MUST BE 

WILL BE 

Timing Reference Level 

1.5V 


STEADY 

STEADY 




MAY CHANGE 
FROM H TO L 

WILL BE 
CHANGING 
FROM H TO L 



M 

MAY CHANGE 
FROM L TO H 

WILL BE 
CHANGING 
FROM L TO H 



XXX 

DON'T CARE: 
ANY CHANGE 
PERMITTED 

CHANGING: 

STATE 

UNKNOWN 




DOES NOT 
APPLY 

CENTER 

LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 


AC Test Loads and Waveform 


1.8KS2 


lOOpF 5 
INCLUDING ] 
JIG AND -4 
SCOPE 

Figure la 



Equivalent to: 


— JIG AND -±- 
SCOPE 


Figure 1b 


THEVENIN EQUIVALENT 


660Q 


ALL INPUT PULSES 



Figure 2 


AC Electrical Characteristics (over the commercial operating range) 

Read Cycle 


Jedec 



MS62256NL-70 I 

! MS62256NL-10 1 


Parameter 

Parameter 







Name 

Name 

Parameter 

Min. 

Max. 

Min. 

Max. 

Unit 

UvAX 

*RC 

Read Cycle Time 

- 

70 

- 

100 

ns 

> 

< 

O 

< 

*aa 

Address Access Time 

- 

70 

- 

100 

ns 

*ELQV 

*acs 

Chip Enable Access Time 

- 

70 

- 

100 

ns 

^GLQX 

*OE 

Output Enable to Output Valid 

- 

35 

- 

40 

ns 

^EHQZ 

tcLZ 

Chip Enable to Output Low Z 

10 

- 

15 

- 

ns 

*GLQX 

^OLZ 

Output Enable to Output in Low Z 

0 

- 

0 

- 

ns 

^EHQZ 

^CHZ 

Chip Disable to Output in High Z 

0 

35 

0 

40 

ns 

^GHQZ 

toHZ 

Output Disable to Output in High Z 

0 

35 

0 

40 

ns 

UXQX 

k)H 

Output Hold from Address Change 

8 

- 

8 

- 

ns 
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MOSEL-VITEUC 

Switching Waveforms (Read Cycle) 

READ CYCLE I™ 


MS62256N 


ADDRESS 


G 


E 


d out 


READ CYCLE 2( 12 * 4 ) 


ADDRESS 


□out 


READ CYCLE S^ 3 ’ 4 * 


E 


d out 


NOTES: 

1. W is High for READ Cycle. 

2. Device is continuously selected E = V iL ._ 

3. Address valid prior to or coincident with E transition low. 

4. G = V, L . 

5. Transition is measured ± 500mV from steady state with C L = 5pF as shown in Figure 1 b. This parameter is guaranteed and not 
1 00% tested. 
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MOSEL- VITELIC MS62256N 

AC Electrical Characteristics (over the commercial operating range) 


Write Cycle 

Parameter Parameter 
Name Name 

Uvax twc 

*elwh *cw 

Wwl *as 

UvWH Uw 

WwH *WP 

*WHAX U/R 

UtfLQZ ^WHZ 

UvWH Uw 

tpH 
U)HZ 
*0W 


Parameter 
Write Cycle Time 
Chip Enable to End of Write 
Address Set up Time 
Address Valid to End of Write 
Write Pulse Width 
Write Recovery Time 
Write to Output in High Z 
Data Valid to End of Write 
Data Hold from Write Time 
Output Disable to Output in High Z 
Output Active from End of Write 



MS62256NL-70 

Min. Max. 

MS62256NL-10 

Min. Max. 

Unit 


70 

100 

ns 


55 

85 

ns 


3 

5 

ns 


45 

65 

ns 


35 

45 

ns 


5 

7 

ns 


0 30 

0 35 

ns 


30 

35 

ns 


5 

0 

ns 



0 40 

ns 


n 

8 

ns 






































































MOSEL- VITELIC 

Switching Waveforms (Write Cycle) 

WRITE CYCLE 2< 1 - 6 > 


MS62256N 



NOTES: 

1 . W must be high during address transitions. _ 

2. The internal write time of the memory is defined by the overlap E active and W low. Both signals must be active to initiate and 
any one signal can terminate a write by going inactive. The data input setup and hold timing should be referenced to the second 
transition edge of the signal that terminates the write. 

3. T W r is measured from the earlier of E or W going high at the end of write cycle. 

4. Duringjhis period, DQ pins are in the output state so_that the input signals of opposite phase to the outputs must not be applied. 

5. If the E low transition occurs simultaneously with the W low transitions or after the W low transition, outputs remain in a high 
impedance state. _ 

6. G is continuously low (G = V )L ). 

7. Dqut Is the same phase of write data of this write cycle. 

8. Dqjj T is the read data of next address. 

9. If E is low during this period, DQ pins are in the output state. Then the data input signals of opposite phase to the outputs must 
not be applied to them. 

1 0. Transition is measured ±500mV from steady state with C L = 5pF as shown in Figure 1 b. This parameter is guaranteed and not 
100% tested. 

1 1 • tc w is measured from E going low to the end of write. 


Ordering Information 


Speed 

(Ns) 

Ordering 

Part Number 

Package Reference No. 

Temperature 

Range 

70 

MS62256NL-70SC 

28 Pin 300 mil SOG 

0°C to +70°C 

70 

MS62256NL-70RC 

28 Pin 300 mil SOJ 

0°C to +70°C 

100 

MS62256NL-1 0SC 

28 Pin 300 mil SOG 

0°C to +70°C 

100 

MS62256NL-1 0RC 

28 Pin 300 mil SOJ 

0°C to +70°C 
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MOSEL-VITELIC MS62256C 

32 K x 8 CMOS STATIC RAM 


Features 

■ High-speed - 70/1 00 ns 

■ Low Power dissipation: 

— 385mW (Max) Operating 

— 1 6.5mW (Max) Standby 

— 0.55mW (Max) Power-down 

— 5jiA (Max) l CCDR 

■ Fully static operation 

■ All inputs and outputs directly TTL compatible 

■ Three state outputs 

■ Ultra low data retention supply current at 
V CC = 2V 

■ Data retention as low as 2V 


Descriptions 

The MS62256C is a 262,144-bit static random 
access memory organized as 32,768 words by 8 
bits and operates from a single 5 volt supply. It is 
built with MOSEL-VITELIC’s high performance twin 
tub CMOS process. Inputs and three-state outputs 
are TTL compatible and allow for direct interfacing 
with common system bus structures. The 
MS62256C is available in a standard 28-pin 600 
and 300 mil plastic DIP and 330 mil wide SOG. 


Pin Configurations 


Functional Block Diagram 
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MOSEL- VITELIC 

Pin Descriptions 

Aq - A 14 Address Inputs 

These 1 5 address inputs select one of the 32,768 
x 8-bit words in the RAM. 

E _ Chip Enable Input 

E is active LOW. The chip enable must be active 
to read from or write to the device. If it is not active, 
the device is deselected and is in a standby power 
mode. The DQ pins will be in the high-impedance 
state when deselected. 

G Output Enable Input 

The output enable input is active LOW. If the 
output enable is active while the chip is selected 
and the write enable is inactive, data will be present 
on the DQ pins and they will be enabled. The_DQ 
pins will be in the high impedance state when G is 
inactive. 


MS62256C 


W Write Enable Input 

The write enable input is active LOW and controls 
read and write operations. With the chip enabled, 
when W is HIGH and G is LOWjoutput data will be 
present at the DQ pins; when W is LOW, the data 
present on the DQ pins will be written into the 
selected memory location. 

DQ 0 - DQ 7 Data Input/Output Ports 

These 8 bidirectional ports are used to read data 
from or write data into the RAM. 

V C c Power Supply 

GND Ground 


Truth Table 


Mode 

E 

G 

w 

I/O Operation 

Standby 

H 

X 

X 

High Z 

Read 

L 

L 

H 

d out 

Read 

L 

H 

H 

High Z 

Write 

L 

X 

L 

D IN 


Absolute Maximum Ratings W 


Symbol 

Parameter 

Rating 

Units 

Vcc 

Supply Voltage 

-0.3 to 7 


V,N 

Input Voltage 

-0.3 to 7 

V 

V DQ 

Input/Output Voltage Applied 

-0.3 to 6 


Tbias 

Temperature Under Bias 

-10 to +125 

°C 

t stg 

Storage Temperature 

-40 to +150 

°c 


1 . Stresses greater than those listed under ABSOLUTE 
MAXIMUM RATINGS may cause permanent damage to 
the device. This is a stress rating only and functional 
operation of the device at these or any other conditions 
above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may 
affect reliability. 


Operating Range 


Range 

Temperature 

Vcc 

Commercial 

0°C to +70°C 

5V ± 1 0% 
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MOSEL- VITELIC MS62256C 

DC Electrical Characteristics (over the commercial operating range) 


Parameter 






-70 



-10 



Name 

Parameter 


Test Conditions 

Min. 

Typ.O) Max. 

Min. Typ.0) Max. 

Units 

V,L 

Guaranteed Input LOW 
Voltaqe (2)(3) 


-0.3 

- 

+0.8 

-0.3 

- 

+0.8 

V 

V,H 

Guaranteed Input HIGH 
Voltaqe (2) 


2.2 

- 

6 

2.2 

- 

6 

V 

IlL 

Input Leakage Current 

< 

o 

o 

II 

Max, V, N = 0V to V cc 


-2 

- 

2 

-2 

- 

2 

PA 

■OL 

Output Leakage Current 

< 

o 

o 

II 

Max, E = V IH ,V IN = 0V t o V cc 

-2 

- 

2 

-2 

- 

2 

pA 

V 0 L 

Output LOW Voltage 

o< 

o 

II 

Min, l OL = 2.1mA 


- 

- 

0.4 

- 

- 

0.4 

V 

V OH 

Output HIGH Voltage 

II 

8 

> 

Min, I 0 h = -1 mA 


2.4 

- 

- 

2.4 

- 

- 

V 

! CC 


< 

o 

o 

II 

Max, E = V IL , l,/o = 0mA, F=F max < 4 > 

- 

- 

80 

- 

- 

70 

mA 

■CCSB 

Standby Power Supply 
Current 

< 

o 

o 

II 

Max, E= V iH , l|/ 0 = 0mA 

- 

- 

3 

- 

- 

3 

mA 

•CCSBI 

Power Down Power 

II 

o 

>° 

: Max, E > V cc - 0.2 V 

MS62256CL 

- 

- 

0.1 

- 

- 

0.1 

mA 


Supply Current 

1 


MS62256CLL 

i 20 

1 20 | 

PA 


1 . Typical characteristics are at V cc = 5V, T A = 25°C. 

2. These are absolute values with respect to device ground and all overshoots due to system or tester noise are included. 

3. V| L (Min.) = -3.0V for pulse width < 20ns 
3- F MAX = 1/t RC . 


Capacitance M t a = 25 °c, f = i .omhz 


Symbol 

Parameter 

Conditions 

Max. 

Unit 

C IN 

Input Capacitance 

> 

o 

II 

z 

> 

7 

PF 

C|/o 

Input/Output 

Capacitance 

f 

II 

o 

< 

8 

PF 


1 . This parameter is guaranteed and not tested. 


Data Retention Characteristics (over the commerciai operating range) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ.O) 

Max 

Units 

V DR 

V cc for Data Retention 

E> V CC -0.2V 

2.0 

- 

5.5 

V 

•CCDR 

Data Retention Current MS62256C 

V DR = 3.0V, ^>V DR — 0.2 V 

- 

1.0 

10 2 > 

pA 

tcDR 

Chip Deselect to Data Retention Time 

See Retention Waveform 

0 

- 

- 

ns 

*R 

Operation Recovery Time 


W 3) 

- 

- 

ns 


1. V cc = 2V, T a = +25°C 

2. V DR = 3.0 V, T a = 0°C to 40°C, l CCDR = 5pA 

3. t RC = Read Cycle Time 


Timing Waveform Low Vcc Data Retention Waveform 


Vcc ' ' V I 

4.5V\ 

iZZZZZZfc^ 


- Data Retention Mode - 


V DR 




V dr -0.2V 
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MOSEL- VITEUC MS62256C 

AC Test Conditions Key to Switching Waveforms 


Input Pulse Levels 

0.6V to 2.4V 

WAVEFORM 

INPUTS 

OUTPUTS 

Input Rise and Fall Times 

3ns 


MUST BE 

WILL BE 

Timing Reference Level 

1.5V 


STEADY 

STEADY 




MAY CHANGE 
FROM H TO L 

WILL BE 
CHANGING 
FROM H TO L 



M 

MAY CHANGE 
FROM L TO H 

WILL BE 
CHANGING 
FROM L TO H 



XXX 

DON'T CARE: 
ANY CHANGE 
PERMITTED 

CHANGING: 

STATE 

UNKNOWN 



2HX 

DOES NOT 
APPLY 

CENTER 

LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 


AC Test Loads and Waveforms 


5 V O 
OUTPUT O- 


1800 £2 


30pF | 990£2 
INCLUDING | 

JIG AND + 
SCOPE 


T 


5pF 

INCLUDING I 
JIG AND 
SCOPE 


Equivalent to: 


Figure la 


Figure 1b 


THEVENIN EQUIVALENT 
639 £2 

OUTPUT O AV O 1.8V 


ALL INPUT PULSES 



Figure 2 


AC Electrical Characteristics (over the commercial operating range) 

Read Cycle 


Jedec 

Parameter 

Name 

Parameter 

Name 

Parameter 

MS62256C-70 

Min. Typ. Max. 

MS62256C-10 

Min. Typ. Max. 

Unit 

Wax 

X HC 

Read Cycle Time 

70 

- 

100 

- 

ns 

Wqv 

l AA 

Address Access Time 

- 

70 

- 

100 

ns 

l ELQV 

l ACS 

Chip Enable Access Time 

- 

70 

- 

100 

ns 

^LQX 

k>E 

Output Enable to Output Valid 

- 

40 

- 

50 

ns 

Iehqz 

*CLZ 

Chip Enable to Output Low Z 

10 

- 

10 

- 

ns 

^GLQX 

k>iz 

Output Enable to Output in Low Z 

5 

- 

5 

- 

ns 

tEHQZ 

k^HZ 

Chip Disable to Output in High Z 

- 

30 

- 

35 

ns 

tGHQZ 

k)HZ 

Output Disable to Output in High Z 

- 

30 

- 

35 

ns 

x m& 

*2b 

Output Hold from Address Change 

5 

- 

10 

- 

ns 
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MOSEL- VITELIC 

Switching Waveforms (Read Cycle) 

READ CYCLE I* 1 * 


MS62256C 



READ CYCLE 2<*- 2 - 4 > 


IrC 



< ) 

c 


t *AA 

• T OH — H 

► 


1 

* tOH ► 


A 

7 


t i 



6 


READ CYCLE S* 1 ’ 3 ’ 4 * 



-*acs- 



( 5 )_ 


5 - 


NOTES: 

1 . W is High for READ Cycle. 

2. Device is continuously selected E = V| L ._ 

3. Address valid prior to or coincident with E transition low. 

4. G = V, L . 

5. Transition is measured ± 500mV from steady state with C L = 5pF as shown in Figure 1b. This parameter is guaranteed and not 
100% tested. 
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MOSEL- VITELIC MS62256C 

AC Electrical Characteristics (over the commercial operating range) 

Write Cycle 


Jedec 



MS62256C-70 

MS62256C-1 0 

Parameter 

Parameter 
























































MOSEL- VITELIC 

Switching Waveforms (Write Cycle) 
Write Cycle 2< 1 - 6 > 


MS62256C 



NOTES: 

1. W must be high during address transitions. 

2. The internal write time of the memory is defined by the overlap E active and W low. Both signals must be active to initiate and 
any one signal can terminate a write by going inactive. The data input setup and hold timing should be referenced to the second 
transition edge of the signal that terminates the write. 

3. T wr is measured from the earlier of E or W going high at the end of write cycle. 

4. Duringttiis period, DQ pins are in the output state so that the input signals of opposite phase to the outputs must not be applied. 

5. If the E low transition occurs simultaneously with the W low transitions or after the W low transition, outputs remain in a high 
impedance state. 

6. G is continuously low (G = V tL ). 

7. D out is the same phase of write data of this write cycle. 

8. Dq^jj is the read data of next address. 

9. If E is low during this period, DQ pins are in the output state. Then the data input signals of opposite phase to the outputs must 
not be applied to them. 

10. Transition is measured ±500mV from steady state with C L = 5pF as shown in Figure 1b. This parameter is guaranteed and not 
100% tested. 

1 1 . tc W is measured from E going low to the end of write. 
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MOSEL- VITELIC 

Ordering Information 


MS62256C 


Speed 

(Ns) 

Ordering 

Part Number 

Package Reference No. 

Temperature 

Range 

70 

MS62256CLL-70PC 

28 Pin Plastic DIP - 600 mil 

0°C to +70°C 

70 

MS62256CLL-70FC 

28 Pin Plastic DIP 

0°C to +70°C 

70 

MS62256CLL-70NC 

28 Pin Plastic DIP - 300 mil 

0°C to +70°C 

100 

MS62256CLL-1 OPC 

28 Pin Plastic DIP - 600 mil 

0°C to +70°C 

100 

MS62256CLL-1 OFC 

28 Pin Plastic DIP 

0°C to +70°C 

100 

MS62256CLL-1 ONC 

28 Pin Plastic DIP - 300 mil 

0°C to +70°C 
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MOSEL-VITELIC MS628128 ADVANCED 

1048576 (131,072 x 8) INFORMA TION 

CMOS STA TIC RAM WITH 
DATA RETENTION AND LOW POWER 


Features 

■ Available in 80/100/120 ns (Max.) 

■ Automatic power-down when chip disabled 

■ Lower power consumption: 

MS628128 

— 5.5mW (Max.) Power Down 
MS628128L 

— 1.1 mW (Max.) Power Down 
H TTL compatible interface levels 

■ Single 5 V power supply 

■ Fully static operation 

■ Three state outputs 

■ Two chip enable (E 1 and E 2 ) for simple memory 
expansion 

■ Data retention as low as 2V 


Pin Configurations 


Description 

The MS628128 is a high performance, low power 
CMOS static RAM organized as 131,072 words by 
8 bits. The device supports easy memory 
expansion with both an active LOW chip enable 
(E^ and an active High chip enable (E 2 ), as well as 
an active LOW output enable (G) and three state 
outputs. An automatic power-down feature is 
included which reduces the chip power by 80% in 
TTL standby mode, and by over 95% in full power- 
down mode. 

The device is manufactured in Mosel-Vitelic‘s 
high performance CMOS process and operates 
from a single 5 V power supply. All inputs and 
outputs are TTL compatible. Data is retained to as 
low as V cc = 2 V. 

The MS6281 28 is packaged in the JEDEC 
standard 32 pin 600 mil wide DIP and 525 mil wide 
SOP. 


Functional Block Diagram 
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MOSEL-VITEUC 


MS628128 


Pin Descriptions 

A 0 - A 16 Address Inputs 

These 17 address inputs select one of the 
131 ,072 x 8-bit words in the RAM. 

E 1 Chip Enable 1 Input 

Ez_ Chip Enable 2 Input 

is active LOW and E 2 is active HIGH. Both 
chip enables must be active to read from or write to 
the device. If either chip enable is not active, the 
device is deselected and is in a standby power 
mode. The DQ pins will be in the high-impedance 
state when deselected. 

G Output Enable Input 

The output enable input is active LOW. If the 
output enable is active while the chip is selected 
and the write enable is inactive, data will be present 
on the DQ pins and they will be enabled. The DQ 


pins will be in the high impedance state when G is 
inactive. 

W Write Enable Input 

The write enable input is active LOW and controls 
read and write operations. With the chip selected, 
when W is HIGH and G is LOWjoutput data will be 
present at the DQ pins; when W is LOW, the data 
present on the DQ pins will be written into the 
selected memory location. 

DQ 0 - DQ 7 Data Input/Output Ports 

These 8 bidirectional ports are used to read data 
from or write data into the RAM. 

V C c Power Supply 

GND Ground 


Truth Table 


Mode 

W 

Ei 

E2 

G 

I/O Operation 

V cc Current 

Not Selected 

X 

H 

X 

X 

High Z 

•CCSB> l CCSB1 

(Power Down) 

X 

X 

L 

X 

High Z 

■CCSB. 1 CCSB1 

Output Disabled 

H 

L 

H 

H 

High Z 

•cc 

Read 

H 

L 

H 

L 

d out 

•cc 

Write 

L 

L 

H 

X 

D IN 

be 


Absolute Maximum Ratings M 


SYMBOL 

PARAMETER 

RATING 

UNITS 

Werm 

Terminal Voltage with 
Respect to GND 

-0.5 to +7.0 

V 

t bias 

Temperature Under Bias 

-10 to +85 

°c 

t stg 

Storage Temperature 

-45 to +125 

°c 


1 . Stresses greater than those listed under ABSOLUTE 
MAXIMUM RATINGS may cause permanent damage to 
the device. This is a stress rating only and functional 
operation of the device at these or any other conditions 
above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may 
affect reliability. 


Operating Range 


Range 

Temperature 

V CC 

Commercial 

0°C to +70°C 

5V ± 1 0% 


Capacitance W t a = 25°c, f = i .omhz 


Symbol 

Parameter 

Conditions 

Max. 

Unit 

C IN 

Input Capacitance 

< 

z 

ii 

o 

< 

8 

pF 

C DQ 

Input/Output 

Capacitance 

£ 

ii 

o 

< 

10 

PF 


1 . This parameter is guaranteed and not tested. 
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MOSEL- VITELIC 


MS628128 


DC Electrical Characteristics (over the commercial operating range) 


Parameter 

Name 

Parameter 

Test Conditions 

MS628128 

MIN. TYP.O) MAX. 

MS628128L 

MIN. TYP.O) MAX. 

UNITS 

V,L 

Guaranteed Input Low 
Voltaqe (2) 


-0.3 

— 

+0.8 

-0.3 

— +0.8 

V 

V, H 

Guaranteed Input High 
Voltaqe (2) 


2.2 

— 

V CC 

+0.3 

2.2 

— V cc 
+0.3 

V 

I.L 

Input Leakage Current 

Vcc= Max, V | N = 0V to V cc 

-1 

— 

1 

-1 

1 

HA 

■OL 

Output Leakage Current 

ELfliMMEEESMM 

-2 

— 

2 

-2 

— 2 

HA 

VOL 

Output Low Voltage 

V cc = Min, \q L = 4mA 

— 

— 

0.4 

— 

0.4 

V 

I 

o 

> 

Output High Voltage 

^cc = Min, |q H = -1 mA 

2.4 

— 

— 

2.4 

— — 

V 

! cc 

Operating Power Supply 
Current 


— 

— 

80 

— 

— 80 

mA 

•CCSB 

Standby Power Supply 
Current 


— 

— 

3 

— 

— 3 

mA 

•CCSBI 

Power Down Power 
Supply Current 

V cc = Max, Ei ^ V cc -0.2V, 

Ej 2 < 0.2V, V IN > V cc -0-2V or 
V, n <0.2V 



1 


— 0.2 

mA 


1 . Typical characteristics are at V cc = 5V, T A = 25°C. 

2. These are absolute values with respect to device ground and all overshoots due to system or tester noise are included. 

3 - F MAX = 1/t RC. 


Data Retention Characteristics W (over the commercial operating range) 


Symbol 

Parameter 

Test Conditions 

Min. 

Typ.d) 

Max 

Units 

V DR 

V cc lor Data Retention 

E, > V cc -0-2V, E 2 < 0.2 V, 

Vin^Vcc- 0-2V or V, N <0.2V 

2.0 

— 

5.5 

V 

■CCDR (1) 

Data Retention Current 

MS628128 

Standard 

— 

- 

0.5 

mA 



MS628128L 

L-Version 

— 

- 

0.1 

mA 

*CDR 

Chip Deselect to Data Retention 
Time 

See Retention Waveform 


0 

— 

— 

ns 

*R 

Operation Recovery Time 



Irc (2) 

- 

- 

ns 


1- V CC = V DR = 3V 

Et > V DR = 0.2V, E 2 > V dr - 0.2V or E 2 < 0.2V (at E, controlled) 
2. t RC = Read Cycle Time 


Low Vcc Data Retention Waveform (1) (E 1 Controlled) 




«. zzzzzz fe 


Data Retention Mode 


V 


Ei>V d 


-0.2V 


^ 4.5V 
-t R -J 


J 5 

J 2.2V 

l\\\\\\ 


Low V C c Data Retention Waveform (2) (E 2 Controlled) 



Data Retention Mode — ► 



4.5V^ 

S *ss. 7 

^4.5V 



**- t CDR-* 


-*-t R -> 


E 2 v (l N 

S 

E 2 < 0.2V 

1 
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MOSEL- VITELIC 


MS628128 


AC Test Conditions 

Input Pulse Levels 

0.6V to 2.4V 

Input Rise and Fall Times 

5ns 

Input and Output 

Input: V| L = 0.8V, V| H = 2.2V 

Timing Reference Level 

Output: V 0 l= 0.8V, V 0 h = 

2.0V 


AC Test Loads and Waveform 

R1 1.8K 



ALL INPUT PULSES 



Figure 2 


Key to Switching Waveforms 


WAVEFORM 

INPUTS 

OUTPUTS 


MUST BE 

WILL BE 


STEADY 

STEADY 


MAY CHANGE 
FROM H TO L 

WILL BE 
CHANGING 
FROM H TO L 

ffl 

MAY CHANGE 
FROM L TO H 

WILL BE 
CHANGING 
FROM L TO H 

XXX 

DON'T CARE: 
ANY CHANGE 
PERMITTED 

CHANGING: 

STATE 

UNKNOWN 

/ 77 

2zr& 

DOES NOT 
APPLY 

CENTER 

LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 


AC Electrical Characteristics (over the commercial operating range) 

Read Cycle 


JEDEC 

Parameter 

Name 

Parameter 

Name 

Parameter 

MS6281 28-80 
MS628128L-80 
MIN. TYP. MAX. 

MS6281 28-10 
MS628128L-10 
MIN. TYP. MAX. 

MS628128-12 
MS628128L-12 
MIN. TYP. MAX. 

Unit 

Wax 

tRC 

Read Cycle Time 

80 

— 

— 

100 

— 

— 

120 

— 

— 

ns 

Wqv 

w 

Address Access Time 

— 

— 

80 

— 

— 

100 

— 

— 

120 

ns 

WlQV 

Ucsi 

Chip Select Access Time 

Q 

— 

— 

80 

— 

— 

100 

— 

— 

120 

ns 

t E2HQV 

Ws2 

Chip Select Access Time 

E 2 

— 

— 

80 

— 

— 

100 

— 

— 

120 

ns 

^GLQV 

^OE 

| Output Enable to Output Valid | 

— 

— 

35 

— 

— 

40 

— 

— 

50 

ns 

Wlqx 

Wzi 

Chip Select to Output Low Z 


10 

— 

— 

10 

— 

— 

10 

— 

— 

ns 

t E2HQX 

*CL Z2 

Chip Select to Output Low Z 

m 

10 

— 

— 

10 

— 

— 

10 

— 


ns 

^GLQX 

toLZ 

| Output Enable to Output in Low Z 

5 

— 

— 

5 

— 

— 

5 

— 

— 

ns 

^EIHQZ 

tcHZI 

Chip Deselect to Output in High Z 

Ei 

— 

— 

30 

— 

— 

35 

— 

— 

40 

ns 

^E2HQZ 

^CHZ2 

Chip Deselect to Output in High Z 


— 

— 

30 

— 

— 

35 

— 

— 

40 

ns 

^GHQZ 

^OHZ 

Output Disable to Output in High Z 

— 

— 

30 

— 

— 

30 

— 

— 

40 

ns 

Wax 

*OH 

Output Hold from Address Change 

10 

— 

— 

10 

— 

— 

10 

— 

— 

ns 
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MOSEL- VITELIC 


MS628128 


Switching Waveforms (Read Cycle) 

READ CYCLE it 1 - 2 - 4 > 




ADDRESS 




Dout 



READ CYCLE 2< 13 - 4 > 



READ CYCLE S* 1 - 4 ) 



NOTES: 

1 . W is High for READ Cycle. _ 

2. Device is continuously selected E 1 = V ]L and E 2 = V )L . 

3. Address valid prior to or coincident with E-j transition low and/or E 2 transition high. 

4. G-V lu . 

5. Transition is measured ± 500mV from steady state with C L = 5pF as shown in Figure 1 b. This parameter is guaranteed and not 
100% tested. 
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MOSEL- VITELIC 


MS628128 


AC Electrical Characteristics (over the commercial operating range) 

Write Cycle 


JEDEC 

Parameter 

Name 

Parameter 

Name 

Parameter 

MS6281 28-80 
MS628128L-80 
MIN. TYP. MAX. 

MS6281 28-10 
MS628128L-10 
MIN. TYP. MAX. 

MS628128-12 
MS628128L-12 
MIN. TYP. MAX. 

Unit 

Wax 

*wc 

Write Cycle Time 

80 

— 

— 

100 

— 

— 

120 

— 

— 

ns 

W LWH 

tew 

Chip Select to End of Write 

60 

— 

— 

80 

— 

— 

85 

— 

— 

ns 

WwL 

tAS 

Address Set up Time 

0 

— 

— 

0 

— 

— 

0 

— 

— 

ns 

WwH 

tAW 

Address Valid to End of Write 

60 

— 

— 

80 

— 

— 

85 

— 

— 

ns 

twLWH 

twp 

Write Pulse Width 

50 

— 

— 

60 

— 

— 

70 

— 

— 

ns 

*WHAX 

twRI 

Write Recovery Time Ei . W 

5 

— 

— 

5 

— 

— 

5 

— 

— 

ns 

^E2LAX 

twR2 

Write Recovery Time E 2 

5 

— 

— 

5 

— 

— 

5 

— 

— 

ns 

^WLQZ 

twHZ 

Write to Output in High Z 

— 

— 

30 

— 

— 

35 

— 

— 

40 

ns 

*DVWH 

tDW 

Data to Write Time Overlap 

30 

— 

— 

40 

— 

— 

45 

— 

— 

ns 

l WHDX 

tDH 

Data Hold from Write Time 

0 

— 

— 

0 

— 

— 

0 

— 

— 

ns 

^GHQZ 

toHZ 

Output Disable to Output in High Z 

— 

— 

30 

— 

— 

35 

— 

— 

40 

ns 

^WHQX 

tow 

End of Write to Output Active 

5 

— 

— 

5 

— 

— 

5 

— 

— 

ns 



























































































MOSEL- VITELIC 


MS628128 


Switching Waveforms (Write Cycle) 

WRITE CYCLE 2< 16 ) 


ADDRESS 






w 


X 


(11) 


mzzzznr. 


uuzzm 


^x\\\\\\\ 


’*sss^ 


(2) 


1 twHZ 


( 4 . 10 ) 




K 


t 0 W- 4 (7) (8) 


-@©- 


-tDH — H ( 9 ) 




NOTES: 

1 . W must be high during address transitions. 

2. The internal write time of the memory is defined by the overlap of E ^ and E 2 active and W low. All signals must be active to 
initiate a write and any one signal can terminate a write by going inactive. The data input setup and hold timing should be 
referenced to the second transition edge oHhe signal that terminates the write. 

3. T W r is measured from the earlier of E or W going high or E 2 going low at the end of write cycle. 

4. Duringjhis period, DQ pins are in the output state so that the input signals of opposite phase to the outputs must not be applied. 

5. If the Et low transition or the E 2 high transition occurs simultaneously with the W low transitions or after the W transition, outputs 
remain in a high impedance state. 

6. G is continuously low (G = V )L ). 

7. D out is the same phase of write data of this write cycle. 

8. Dqjjj is the read data of next address. 

9. If E 1 is low and E 2 is high during this period, DQ pins are in the output state. Then the data input signals of opposite phase to the 
outputs must not be applied to them. 

10. Transition is measured ±500mV from steady state with C L = 5pF as shown in Figure 1b. This parameter is guaranteed but not 
1 00% tested. 

1 1 . tc W is measured from the later of E 1 going low or E 2 going high to the end of write. 
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MOSEL- VITELIC 


MS628128 


Ordering Information 


SPEED 

(ns) 

ORDERING 

PART NUMBER 

PACKAGE REFERENCE NO. 

TEMPERATURE 

RANGE 

80 

MS628 128-80 PC 

32 Pin 600 mil DIP 

0°C to +70°C 

80 

MS628128-80FC 

32 Pin 525 mil SOP 

0°C to +70°C 

80 

MS6281 28L-80PC 

32 Pin 600 mil DIP 

0°C to +70°C 

80 

MS6281 28L-80FC 

32 Pin 525 mil SOP 

0°C to +70°C 

100 

MS628128-10PC 

32 Pin 600 mil DIP 

0°C to +70°C 

100 

MS628128-10FC 

32 Pin 525 mil SOP 

0°C to +70°C 

100 

MS628128L-10PC 

32 Pin 600 mil DIP 

0°C to +70°C 

100 

MS6281 28L-1 OFC 

32 Pin 525 mil SOP 

0°C to +70°C 

120 

MS628128-12PC 

32 Pin 600 mil DIP 

0°C to +70°C 

120 

MS628128-12FC 

32 Pin 525 mil SOP 

0°C to +70°C 

120 

MS628128L-12PC 

32 Pin 600 mil DIP 

0°C to +70°C 

120 

MS628128L-12FC 

32 Pin 525 mil SOP 

0°C to +70°C 
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FIFOs 



MOSEL- VITELIC MS7200/7201A/7202A 
256x9,512x9, 1Kx9 

CMOS FIFO 


Features 

M First-In/First-Out static RAM based dual port 
memory 

M Three densities in a x9 configuration 

■ Low power versions 

H includes empty, full, and half full status flags 

M Direct replacement for industry standard 
Mostek and IDT 

■ Ultra high-speed 30 MHz FIFOs available with 
33 ns cycle times. 

H Fully expandable in both depth and width 

■ Simultaneous and asynchronous read and write 

■ Auto retransmit capability 

■ TTL compatible interface, single 5 V ± 1 0% 
power supply 

■ Available in 28 pin 300 mil and 600 mil plastic 
DIP, 32 Pin PLCC and 330 mil SOG 


Pin Configurations 

28-PIN PDIP 


wC 

1 28 

m v cc 

D8C 

2 27 

□ D4 

D3C 

3 26 

□ <* 

D2Q 

4 25 

□ D6 

Dili 

5 24 

□ D7 

DOC 

6 23 

□ FL/RT 

xiC 

300 mil 

7 600 mil 22 

DIP 

□ RS 

ffC 

8 330 mil 21 

□ ef 

Q0C 

9 20 

□ XO/HF 

QIC 

10 19 

□ Q7 

Q2 C 

11 18 

□ Q6 

Q3 C 

12 17 

□ Q5 

Q8 C 

13 18 

□ Q4 

gndC 

14 15 

□ r 


32-PIN PLCC 

o ol? 2 > o a 



Descriptions 

The MS7200/7201 A/7202A are dual-port static 
RAM based CMOS First-In/First-Out (FIFO) 
memories organized in nine-bit wide words. The 
devices are configured so that data is read out in 
the same sequential order that it was written in. 
Additional expansion logic is provided to allow for 
unlimited expansion of both word size and depth. 

The dual-port RAM array is internally sequenced 
by independent Read and Write pointers with no 
external addressing needed. Read and write 
operations are fully asynchronous and may occur 
simultaneously, even with the device operating at 
full speed. Status flags are provided for full, empty, 
and half-full conditions to eliminate data underflow 
and overflow. The x9 architecture provides an 
additional bit which may be used as a parity or 
control bit. In addition, the devices offer a retransmit 
capability which resets the Read pointer and allows 
for retransmission from the beginning of the data. 

The MS7200/7201 A/7202A are available in a 
range of frequencies from 1 0 to 30 MHz (33 - 1 00 ns 
cycle times). A low power version with a 500pA 
power down supply current is available. They are 
manufactured on Mosel-Vitelic’s high performance 
1 .2\x CMOS process and operate from a single 5V 
power supply. 


Block Diagram 


DATA INPUTS (Q0-Q8) 
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MOSEL-VITELIC 

Signal Descriptions 

INPUTS: 

Data In (D 0 - D 8 ) 

These data inputs accept 9-bit data words for 
sequential storage in the FIFO during write 
operations. 

CONTROLS: 

Reset (RS) 

The reset input is active LOW. When asserted, 
the device is asynchronously reset, and both the 
read and write internal pointers are set to the first 
location in the FIFO. A Reset is required after 
power-up before a write operation can_occur. Both 
Read Enable (R) and Write Enable (W) must be 
HIGH during Reset. 

Read Enable (R) 

The read enablejnput is active LOW. As long as 
the Empty Flag (EF) is not set, the read cycle is 
started on the falling edge of this signal. The data is 
accessed on a First-In/First-Out basis, independent 
of any write activity, and is presented on the Data 
Output pins (QO - Q8). When R goes HIGH the Data 
Output pins return to the high impedance state, and 
the read pointer is incremented. When the FIFO is 
empty or all of the data has been read, the Empty 
Flag will be set and further read operations are 
inhibited until a valid write operation has been 
performed. 

Write Enable (W) 

The write enable input is active LOW. As long as 
the Full Flag (FF) is not set, the write cycle is started 
on the falling edge of this signal. The data present 
on the Data Input pins (DO - D8) is stored 
sequentially, independent of any read activity. 
When W goes HIGH the write cycle is terminated 
and the write pointer is incremented. When the 
maximum capacity of the FIFO has been reached 
the Full Flag will be set, and further write operations 
are inhibited until a valid read operation has been 
performed. 

Expansion In (XI) 

This input pin serves two purposes. When 
grounded, it indicates that the device is being 
operated in the single device mode. In Depth 
Expansion mode, this pin is connected to the 
Expansion Out Output (XO) of the previous device. 


MS7200/7201A/7202A 


First Load/Retransmit (FL/RT) 

This is a dual-purpose jnput. In single device 
mode (when Expansion In (XI) is grounded) this pin 
acts as the retransmit input. A LOW pulse on this 
will reset the read pointer to the first memory 
location of the FIFO. The write pointer is unaffected. 
Both the read enable (R) and write enable (W) 
inputs must remain HIGH during the retransmit 
cycle. 

In Depth Expansion mode this pin acts as a first 
load indicator. It must be grounded on the first 
device in the chain to indicate which device is the 
first to receive data. 

OUTPUTS: 

Data Output (Q 0 - Q 8 ) 

A 9 bit data word from the FIFO is output on these 
pins during read operations^ They are in the high 
impedance state whenever R is HIGH. 

Empty Flag (EF) 

This output is active LOW. When all of the data 
has been read from the FIFO (defined as when the 
Read pointer is one location behind the Write 
pointer) this flag will be set. The Data Output pins 
will be forced into the high impedance state, and all 
further read operations will be inhibited until a valid 
write operation has been performed (which will 
reset this flag). 

Full Flag (FF) 

This output is active LOW. To prevent data 
overflow, when the maximum capacity of the FIFO 
has been reached (defined as when the Write 
pointer is one location behind the Read pointer) this 
flag will be set. All further write operations will be 
inhibited until a valid read operation has been 
performed (which will reset this flag). 

Expansion Out/Half Full Flag (XO/HF) 

This dual-purpose output is activeLOW. In single 
device mode (when Expansion In (XI) is grounded) 
this flag will be set at the falling edge of the next 
write operation after the FIFO has reached one-half 
of its maximum capacity. This flag will remain set as 
long as the difference between the read pointer and 
the write pointer is greater than one-half of the 
maximum capacity of the FIFO. 

In Depth Expansion mode, this output is 
connected to the Expansion In Input of the next 
device in the chain. The Expansion Out pin 
provides a pulse to the next device in the chain 
when the last memory location has been reached. 
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MOSEL- VITELIC 

Absolute Maximum Ratings M 


MS7200/7201 A/7202A 


Operating Range 


Symbol 

Parameter 

Condition 

Unit 

V TERM 

Terminal Voltage with 
Repect to GND 

-0.5 to +7.0 

V 

Tbias 

Temperature Under Bias 

-10 to +125 

°c 

t stg 

Storage Temperature 

-60 to +150 

°c 

Pt 

Power Dissipation 

1.0 

w 

•out 

DC Output Current 

20 

mA 


Range 

Commercial 


Ambient 

Temperature 

0°C to + 70°C 


Vcc 

5V ± 1 0% 


Capacitance W t a = 25°c, f = i .omhz 

Symbol I Parameter I Condition I M 


1 . Stresses greater than those listed under ABSOLUTE UQ 1 uuipux ^ a P aciiance 

MAXIMUM RATINGS may cause permanent damage to the 
device. This is a stress rating only and functional operation 
of the device at these or any other conditions above those 
indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

DC Electrical Characteristics (over the commercial operating range) 


Parameter 

Condition 

Max. 

Input Capacitance 

v,N = ov 

4 

Output Capacitance 

Vdq =0V 

6 


Parameter 

Name 


MS7200/7201 A MS7200/7201 A 
7202A 7202A 

(-25, -35) (-50, -80) 



Parameter 


Input Low Voltage 


Input High Voltage 


Input Leakage Current 


Output Leakage Current 


Output Low Voltage 


Output High Voltage 


Operating Power Supply Current 


Average Standby Current 


Test Conditions 





V cc = Max, R = W= RS = FL / RT = 

V, H . 

= 0mA 


V cc = Max, R = W = RS = FL / RT > 
V C c-0.2V, V M > Vq C -0.2V or V IN < 0.2 


V cc = Max, R = W = RS = FL / RT> 
V CC -0.2V, V| N > V CC -0.2V or V jn< 0.2 


-10 10 

-10 10 

- 0.4 

- 0.4 

2.4 - 

2.4 - 

- 125 

50 80 

15 

5 8 

5 

5 

- 500 

- 500 



Truth Tables 

Single Device Configuration/Width Expansion Mode 


RS 

RT 

0 

X 


Reset 


Retransmit 


ReadA/Vrite 


NOTE: 

1 . Pointer will increment if flag is high 



Internal Status 

Read Pointer 

Write Pointer 

Location Zero 

Location Zero 

Location Zero 

Unchanged 

Increment* 1 ) 

Increment* 1 ) 


Outputs 





Depth Expansion/Compound Expansion Mode 



Reset-First Device 


Reset all Other Devices 


ReadA/Vrite 


NOTE: 

1 . XI is c onnected to X O of pre vious device. See Figure 15. 

RS = Reset Input. FL/RT = First Load/Retransmit. EF = Empty Flag Output. FF Full Flag Output. XI = Expansion Input. 


internal Status 

Read Pointer 

Write Pointer 

Location Zero 

Location Zero 

Location Zero 

Unchanged 

X 

X 
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MOSEL- VITELIC MS7200/7201A/7202A 

AC Electrical Characteristics (over the commercial operating range) 


Parameter 

Name 

Parameter 

m 


MS7200-50 
MS7201A-50 
MS7202A-50 
Min. Max. 

MS7200-80 
MS7201A-80 
MS7202A-80 
Min. Max. 

Units 


Shift Frequency 

30 

22.2 

15 

10 

MHz 


Read Cycle 


W 

Read Cycle Time 

33 

- 

45 

_ 

65 

_ 

100 

_ 

ns 

t A 

Access Time 

_ 

25 

_ 

35 

— 

50 

— 

80 

ns 

Ww 

Read Pulse Width 

25 

_ 

35 

_ 

50 

_ 

80 

_ 

ns 

tRR „ 

Read Recovery Time 

8 

- 

10 

- 

15 

- 

20 

- 

ns 


Read Pulse Low to Data Bus at Low Z 

5 

- 

5 

- 

10 

- 

10 

- 

ns 

msrssm 

Read Pulse High to Data Bus at High Z 

- 

18 

- 

20 

- 

30 

- 

30 

ns 

t DV 

Data Valid from Read Pulse High 

5 

- 

5 

- 

5 

- 

5 

- 

ns 


Write Cycle 


l wc 

Write Cycle Time 

33 

- 

45 

- 

65 

_ 

100 

- 

ns 

W' 

Write Pulse Width 

25 

- 

35 

- 

50 

- 

80 

- 

ns 

♦WR 

Write Recovery Time 

8 


10 

_ 

15 

_ 

20 

_ 


*DS 

Data Setup Time 

15 

- 

18 

_ 

30 

_ 

40 

- 

HESBl 

W 

Data Hold Time 

0 

- 

0 

- 

5 

- 

10 

_ 

■B 

♦ (^,3) 

im z_. 

Write Pulse High to Data Bus at Low Z 

5 

- 

10 

- 

15 

- 

20 

- 

■i 


Flag Timing 


t REF 

Read Low to Empty Flag Low 

- 

25 

- 

30 

- 

45 

- 

60 

ns 

WlF 

Read High to Half Full Flag High 

_ 

33 

_ 

45 

- 

65 

- 

100 

ns 

Wf 

Read High to Full Flag High 

_ 

25 

_ 

30 

_ 

45 

- 

60 

ns 

l WEF 

Write High to Empty Flag High 

- 

25 

- 

30 

- 

45 

- 

60 

ns 

*WFF 

Write Low to Full Flag Low 

- 

25 

_ 

30 

- 

45 

- 

60 

ns 

*WHF 

Write Low to Half Full Flag Low 

- 

33 

_ 

45 

- 

65 

- 

100 

ns 

We 

Read Pulse Width After EF High 

25 

- 

35 

- 

50 

- 

80 

- 

ns 

Iwr 

Write Pulse Width After FF High 

25 

- 

35 

- 

50 

- 

80 

- 

ns 


Reset Timing 


Wc 

Reset Cycle Time 

33 

— 

45 

_ 

65 

— 

100 

_ 

ns 


Reset Pulse Width 

25 

_ 

35 

_ 

50 

- 

80 

- 

ns 

Ws 

Reset Set Up Time 

25 

- 

35 

- 

50 

- 

80 

- 

ns 

Wr 

Reset Recovery Time 

8 

_ 

■m 

_ 

15 

- 

20 

- 

ns 

t E FL 

Reset to Empty Flag Low 

_ 

33 

_ 

45 

_ 

65 

_ 

100 

ns 

Wh 

Reset to Half Full Flag High 

- 33 

_ 

45 

_ 

65 

- 

100 

ns 

Jim i 

Reset to Full Flag High 

- 

33 

- 

45 

- 

65 

- 

100 

ns 


Retransmit Timing 


Wc, 

Retransmit Cycle Time 

33 

- 

45 

- 

65 

- 

100 

- 

ns 

Jrt 

Retransmit Pulse Width 

25 

_ 

35 

_ 

50 

- 

80 

- 

ns 

Ws 

Retransmit Set up Time 

25 

- 

35 

_ 

50 

- 

180 -J 

ns 

Wr 

Retransmit Recovery Time 

8 

- 

10 

- 

15 

- 

I 20 


ns 


Expansion Timing 


Wl 

Read/Write to XO Low 

_ 

25 

_ 

35 

_ 

50 

_ 

80 

ns 

Wh 

Read/Write to XO High 

- 

25 

- 

35 

- 

50 

- 

80 

ns 

tx. 

XI Pulse Width 

25 

_ 

35 

_ 

50 

- 

80 

- 

ns 

l xis 

XI Set up Time 

1 15 -J 

15 

- 

15 

- 

15 

- 

ns 

JXIR 

XI Recovery Time 

Ls., 


10 

- 

10 

- 

10 

- 

ns 


NOTES: 

1 . Pulse widths less than minimum value are not allowed. 

2. Values guaranteed by design, not currently tested. 

3. Only applies to read data flow-through mode. 
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MOSEL-VITELIC 


AC Test Conditions 


Input Pulse Levels 

0V~ 3.0V 

Input Rise and Fall Times 

5 ns 

Timing Reference Level 

1.5V 


AC Test Loads and Waveforms 


R1 480£2 

5V O AV-i 


OUTPUT O 


i 30 P F 

INCLUDING 
— JIG AND 
SCOPE 


l 


R2 

255£2 


Figure la 



T INCLUDING I 
— JIG AND 4r 
SCOPE 

Figure 1b 


Equivalent to: 


THEVENIN EQUIVALENT 


167 £2 

OUTPUT O /// O 1.73V 


ALL INPUT PULSES 


MS7200/7201A/7202A 
Key to Switching Waveforms 


WAVEFORM 

INPUTS 

OUTPUTS 


MUST BE 
STEADY 

WILL BE 

STEADY 


MAY CHANGE 
FROM H TO L 

WILL BE 
CHANGING 
FROM H TO L 

M 

MAY CHANGE 
FROM L TO H 

WILL BE 
CHANGING 
FROM L TO H 

XXX 

DON'T CARE: 
ANY CHANGE 
PERMITTED 

CHANGING: 

STATE 

UNKNOWN 


DOES NOT 
APPLY 

CENTER 

LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 



Figure 2 


Timing Waveforms 


RESET 



ASYNCHRONOUS READ OPERATION 
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MOSEL-VITEUC 

Timing Waveforms 

ASYNCHRONOUS WRITE OPERATION 


MS7200/7201A/7202A 



RETRANSMIT 



EMPTY FLAG TIMING 



t RPE : EFFECTIVE READ PULSE 
WIDTH AFTER EMPTY FLAG HIGH 
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MOSEL- VITELIC 

Timing Waveforms 

FULL FLAG TIMING 


MS7200/7201A/7202A 


\ 7 

*RFF 

7 



7 

*wpf — 

S - 



WWWWWWW} 


t WPF : EFFECTIVE WRITE PULSE 
WIDTH AFTER FULL FLAG HIGH 


HALF-FULL FLAG TIMING 


HALF-FULL 

OR LESS 

MORE THAN 

HALF-FULL 

HALF-FULL 

OR LESS 


\ / 





^RHF *" 





(. 



\ 

\ 

/ 

/ 


FULL FLAG FROM LAST WRITE TO FIRST READ 
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MOSEL-VITELIC 

Timing Waveforms 

EMPTY FLAG FROM LAST READ TO FIRST WRITE 


MS7200/7201A/7202A 


LAST READ FIRST WRITE ADDITIONAL FIRST READ 



READ DATA FLOW-THROUGH MODE 



WRITE DATA FLOW-THROUGH MODE 
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MOSEL-VITELIC 

Timing Waveforms 

EXPANSION IN 


MS7200/7201A/7202A 



EXPANSION OUT 


WRITE TO 


W 


XO 



Operating Modes: 

(Note: The7201A is used as example - these 
figures apply to all three devices, MS7200/7201A/ 
7202A 


Single Device Mode 

When one MS7201 A is used standalone in Single 
Device Mode, the Expansion In (XI) control input 
pin must be grounded. See Figure 3. 


HALF FULL FLAG (HF) 


(W) 

(D0-D8) 

(FF) 

(RS) 


EXPANSION IN XI 


I 


WRITE 


a READ 



IV- 

DATA IN ^ 


DATA OUT > 

1^ 

FULL FLAG 

MS 

7201 A 

EMPTY FLAG 

RESET 


RETRANSMIT 





(R) 

(Q0-Q8) 

(EF) 

(RT) 


Figure 3. Single Device Mode 
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MS7200/7201 A/7202A 


MOSEL-VITELIC 

Width Expansion Mode 

Word width may be expanded by connecting the any particular device. Figure 4 shows an 1 8 bit wide 
corresponding control input signals of multiple configuration using two devices. They may be 
devices together. The EMPTY, HALF FULL and configured to any word width in this manner. 

FULL FLAGS (EE, HF and FF) can be detected by 


HALF FULL FLAG (HF) 



Figure 4. Width Expansion Mode 

NOTES: 

Flag detection is accomplished by monitoring the EF, HF and EF pins on the device used in 
the Width Expansion Mode. Do not connect output control signals together. 

Depth Expansion (Daisy Chain) Mode 3. The EXPANSION OUT (XO) pin of each device 

Word depths may be expanded in multiples of must be connected to the EXPANSION IN (XI) 

512 words by Daisy Chaining the devices together pin of the next device as shown in Figure 5. 

as follows: 4. External logic is required to generate a com- 

1 . The FIRST LOAD (FL) control signal of the first mon FULL FLAG (FF) andJEMPTY FLAG (EF) 

device must be grounded. This FIFO repre- signal by ORing al[ of the FFs together and 

sents word 1-512. ORing all of the EFs together. 

2. All other devices inthe Daisy Chain must have 5. The RETRANSMIT (RT) fuction and HALF 

the FIRST LOAD (FL) control signal tied to V cc FULL FLAG (HF) are not available in Daisy 

in the inactive-high state. Chain Mode. 



Figure 5. Diagram of a 1536 x 9 FIFO in Depth Expansion Mode 
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MOSEL-VITELIC 

Bidirectional Mode 

Data buffering between two systems can be 
achieved by pairing two FIFO arrays as shown in 
Figure 6. This allows each system to READ and 

WRITE shared data. The FULL FLAG (FF) must be 
monitored on the FIFO where WRITE JENABLE (W) 
is used and the EMPTY FLAG (EF) must_be 
monitored on the FIFO where READ ENABLE (R) is 
used. Both Width Expansion and Depth Expansion 


MS7200/7201A/7202A 

Modes may be used in combination with 
Bidirectional Mode. 

Compound Expansion Mode: 

Both Width Expansion Mode and Depth 
Expansion (Daisy Chain) Mode can be used 
together to configure a large FIFO array (See 
Figure 4 and 5). 



Figure 6. BiDirectional FIFO Mode 


Ordering Information 


Speed (Ns) 

Ordering Part Number (1) 

Packaqe Reference No. 

Temperature 

Range 

25 


MS7201 A-25PC 

MS7202A-25PC 

28 Pin Plastic DIP - 600 mil 

0°C to +70°C 

25 

MS7200-25NC 

MS7201 A-25NC 

MS7202A-25NC 

28 Pin Plastic DIP - 300 mil 

0°C to +70°C 

25 

MS7200-25JC 

MS7201A-25JC 

MS7202A-25JC 

32 Pin Plastic PLCC 

0°C to +70°C 

25 

MS7200-25FC 

MS7201A-25FC 

MS7202A-25FC 

28 Pin Small Outline - 330 mil 

0°C to +70°C 

35 


MS7201A-35PC 

MS7202A-35PC 

28 Pin Plastic DIP - 600 mil 

0°C to +70°C 

35 

MS7200-35NC 

MS7201 A-35NC 

MS7202A-35NC 

28 Pin Plastic DIP - 300 mil 

0°C to +70°C 

35 

MS7200-35JC 

MS7201 A-35JC 

MS7202A-35JC 

32 Pin Plastic PLCC 

0°C to +70°C 

35 

MS7200-35FC 

MS7201 A-35FC 

MS7202A-35FC 

28 Pin Small Outline - 330 mil 

0°C to +70°C 

50 


MS7201A-50PC 

MS7202A-50PC 

28 Pin Plastic DIP - 600 mil 

0°C to +70°C 

50 

MS7200-50NC 

MS7201A-50NC 

MS7202A-50NC 

28 Pin Plastic DIP - 300 mil 

0°C to +70°C 

50 

MS7200-50JC 

MS7201 A-50JC 

MS7202A-50JC 

32 Pin Plastic PLCC 

0°C to +70°C 

50 

MS7200-50FC 

MS7201 A-50FC 

MS7202A-50FC 

28 Pin Small Outline - 330 mil 

0°C to +70°C 

80 


MS7201A-80PC 

MS7202A-80PC 

28 Pin Plastic DIP - 600 mil 

0°C to +70°C 

80 

MS7200-80NC 

MS7201A-80NC 

MS7202A-80NC 

28 Pin Plastic DIP - 300 mil 

0°C to +70°C 

80 

MS7200-80JC 

MS7201A-80JC 

MS7202A-80JC 

32 Pin Plastic PLCC 

0°C to +70°C 

80 

MS7200-80FC 

MS7201A-80FC 

MS7202A-80FC 

28 Pin Small Outline - 330 mil 

0°C to +70°C 


(1) For the low power version, add L after part number and before dash information. For example, MS7200L-25PC. 
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MOSEL- VITELIC MS7203/7204 
2K x 9, 4K x 9 
CMOS FIFO 


Features 

■ First-In/First-Out static RAM based dual port 
memory 

■ Two densities (2K and 4K) in a x9 
configuration 

■ Low power versions 

■ Includes empty, full, and half full status flags 

■ Direct replacement for industry standard IDT 
plus 300 mil DIP and 330 mil SOG 

■ Ultra high-speed 33 MHz FIFOs available 
with 30 ns cycle times. 

■ Fully expandable in both depth and width 

■ Simultaneous and asynchronous read 
and write 

■ Auto retransmit capability 

■ TTL compatible interface, single 5V ± 1 0% 
power supply 

■ Available in 28 pin 300 mil and 600 mil plastic 
DIP, 28 Pin 330 mil SOG and 32 Pin PLCC 


Pin Configuration 

28-PIN PDIP & SOG 


Description 

The MS7203/7204 are dual-port static RAM 
based CMOS First-In/First-Out (FIFO) memories 
organized in nine-bit wide words. The devices are 
configured so that data is read out in the same 
sequential order that it was written in. Additional 
expansion logic is provided to allow for unlimited 
expansion of both word size and depth. 

The dual-port RAM array is internally sequenced 
by independent Read and Write pointers with no 
external addressing needed. Read and write 
operations are fully asynchronous and may occur 
simultaneously, even with the device operating at 
full speed. Status flags are provided for full, empty, 
and half-full conditions to eliminate data underflow 
and overflow. The x9 architecture provides an 
additional bit which may be used as a parity or 
control bit. In addition, the devices offer a retransmit 
capability which resets the Read pointer and allows 
for retransmission from the beginning of the data. 

The MS7203/7204 are available in a range of 
frequencies from 1 0 to 33 MHz (30 - 1 00 ns cycle 
times). A low power version with a 500 jjA power 
down supply current is available. They are 
manufactured on Mosel-Vitelic’s high performance 
CMOS process and operate from a single 5V power 
supply. 
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MOSEL-VITELIC 

Signal Descriptions 

Inputs: 

Data In (D 0 - D 8 ) 

These data inputs accept 9-bit data words for 
sequential storage in the FIFO during write 
operations. 

Controls: 

Reset (RS) 

The reset input is active LOW. When asserted, 
the device is asynchronously reset, and both the 
read and write internal pointers are set to the first 
location in the FIFO. A Reset is required after 
power-up before a write operation can_occur. Both 
Read Enable (R) and Write Enable (W) must be 
HIGH during Reset. 

Read Enable (R) 

The read enablejnput is active LOW. As long as 
the Empty Flag (EF) is not set, the read cycle is 
started on the falling edge of this signal. The data is 
accessed on a First-In/First-Out basis, independent 
of any write activity, and is presented on the Data 
Output pins (QO - Q8). When R goes HIGH the Data 
Output pins return to the high impedance state, and 
the read pointer is incremented. When the FIFO is 
empty or all of the data has been read, the Empty 
Flag will be set and further read operations are 
inhibited until a valid write operation has been 
performed. 

Write Enable (W) 

The write enable input is active LOW. As long as 
the Full Flag (FF) is not set, the write cycle is started 
on the falling edge of this signal. The data present 
on the Data Input pins (DO - D8) is stored 
sequentially, independent of any read activity. 
When W goes HIGH the write cycle is terminated 
and the write pointer is incremented. When the 
maximum capacity of the FIFO has been reached 
the Full Flag will be set, and further write operations 
are inhibited until a valid read operation has been 
performed. 

Expansion In (XI) 

This input pin serves two purposes. When 
grounded, it indicates that the device is being 
operated in the single device mode. In Depth 
Expansion mode, this pin is connected to the 
Expansion Out Output (XO) of the previous device. 


MS7203/7204 


First Load/Retransmit (FL/RT) 

This is a dual-purpose input. In single device 
mode (when Expansion In (XI) is grounded) this pin 
acts as the retransmit input. A LOW pulse on this 
will reset the read pointer to the first memory 
location of the FIFO. The write pointer is unaffected. 
Both the read enable (R) and write enable (W) 
inputs must remain HIGH during the retransmit 
cycle. 

In Depth Expansion mode this pin acts as a first 
load indicator. It must be grounded on the first 
device in the chain to indicate which device is the 
first to receive data. 

Outputs: 

Data Output (Q 0 - Q 8 ) 

A 9 bit data word from the FIFO is output on these 
pins during read operations^ They are in the high 
impedance state whenever R is HIGH. 

Empty Flag (EF) 

This output is active LOW. When all of the data 
has been read from the FIFO (defined as when the 
Read pointer is one location behind the Write 
pointer) this flag will be set. The Data Output pins 
will be forced into the high impedance state, and all 
further read operations will be inhibited until a valid 
write operation has been performed (which will 
reset this flag). 

Full Flag (FF) 

This output is active LOW. To prevent data 
overflow, when the maximum capacity of the FIFO 
has been reached (defined as when the Write 
pointer is one location behind the Read pointer) this 
flag will be set. All further write operations will be 
inhibited until a valid read operation has been 
performed (which will reset this flag). 

Expansion Out/Half Full Flag (XO/HF) 

This dual-purpose output is activeLOW. In single 
device mode (when Expansion In (XI) is grounded) 
this flag will be set at the falling edge of the next 
write operation after the FIFO has reached one-half 
of its maximum capacity. This flag will remain set as 
long as the difference between the read pointer and 
the write pointer is greater than one-half of the 
maximum capacity of the FIFO. 

In Depth Expansion mode, this output is 
connected to the Expansion In Input of the next 
device in the chain. The Expansion Out pin 
provides a pulse to the next device in the chain 
when the last memory location has been reached. 
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MOSEL- VITELIC MS7203/7204 

Absolute Maximum Ratings W Operating Range 


Symbol 

Parameter 

Condition 



Ambient 

Temperature 

Vcc 

V TERM 

Terminal Voltage with 
Repect to GND 

-0.5 to +7.0 



0°C to + 70°C 

5V ± 1 0% 

t bias 

Temperature Under Bias 

-10 to +125 









t stg 

Storage Temperature 

-60 to +150 

°C 

Capacitance w t a = 25°c, f = i omhz 


Pi 

Power Dissipation 

1.0 



Parameter 

Condition 

Max. 

Unit 

•out 

DC Output Current 

20 



Input Capacitance 

<: 

z 

II 

© 

< 

4 

PF 

1 . Stresses greater than those listed under ABSOLUTE 

C Q 

Output Capacitance 

Vdq=0V 

6 

PF 


MAXIMUM RATINGS may cause permanent damage to the 
device. This is a stress rating only and functional operation of 
the device at these or any other conditions above those 


indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 


DC Electrical Characteristics (over the commercial operating range) 


Parameter 

Name 

Parameter 

Test Conditions 

MS7203, MS7204 
(-20, -25, -35, -50, -80) 

Min. Typ. Max. 

Units 

V,L 

Input Low Voltaqe 


- 

0.8 

V 

- V IH 

Input High Voltaqe 


2.0 

_ 

V 

•lL 

Input Leakage Current 

V cc = Max, V IN = OVto V cc 

-1 

1 

pA 

•OL 

Output Leakage Current 

Vqc = Max, R= V IH , V IN = 0V toV cc 

-10 

10 

pA 

VOL 

Output Low Voltaqe 

V C c = Min, = 8mA 

- 

0.4 

V 

Yoh 

Output Hiqh Voltaqe 

Vcc = Min, |q H = -2mA 

2.4 

_ 

V 

•cci 

Operating Power Supply Current 

V cc = Max, l l/0 = 0mA, F = F max 

- 

125 

mA 

•CC2 

Average Standby Current 

V cc ■ Max, R = W = RS * FL/ RT = V IH , 

•i/o = 0mA 

- 

15 

mA 

•CCSB(S) 

MMflM 

V cc = Max, R = W = RS= FL/RT>V CC -0.2V, V 1N > 
Vcc-0. 2V or V, N < 0.2V 

- 

8 

mA 

•CCSB(L) 

HHBS31 

V CC * Max, R = W = RS = FL/ RT>V cc - 0.2V, V, n > 
Vcc -0.2V or V iN < 0.2V 

- 

2 

mA 


Truth Tables 

Single Device Configuation/Width Expansion Mode 


Mode 

Inputs 

Internal Status 

Outputs 


RS 

RT 

XI 

Read Pointer 

Write Pointer 

EF 

FF 

HF 

Reset 

0 

X 

0 

Location Zero 

Location Zero 

0 

1 

1 

Retransmit 

1 

0 

0 

Location Zero 

Unchanqed 

X 

X 

X 

Read/Write 

1 

1 

0 

Increment^) 

Increment^ • 

X 

X 

X 


NOTE: 

1 . Pointer will increment if flag is high. 


Depth Expansion/Compound Expansion Mode 


Mode 

Inputs 

Internal Status | 

Outputs 

Reset-First Device 

RS 

FL 

XI 

Read Pointer 

Write Pointer 

EF 

FF 

0 

0 

. (1) 

Location Zero 

Location Zero 

0 

1 

Reset all Other Devices 

0 

1 

(1) 

Location Zero 

Unchanqed 

0 

1 

Read/Write 

1 

X 

11] 

X 

X 

X 

X 


NOT& 

1 . XUs connected to XO of previous device. See Figure 5. _ _ 

RS = Reset Input. FL/RT = First Load/Retransmit. EF = Empty Flag Output. FF = Full Flag Output. XI = Expansion Input. 


7-14 























































































































MOSEL- VITELIC MS7203/7204 

AC Electrical Characteristics (over the commercial operating range) 


Parameter 

Name 

Parameter 

MS7203-20 
MS7204-20 
Min. Max. 

MS7203-25 
MS7204-25 
Min. Max. 

MS7203-35 
MS7204-35 
Min. Max. 

MS7203-50 
MS7204-50 
Min. Max. 

MS7203-80 
MS7204-80 
Min. Max. 

Units 


Shift Frequency 


33 


28 


22.2 | 


15.3 

rz: 

10 1 

MHz 

Read Cycle 

*RC 

Read Cycle Time 

30 

- 

35 

- 

45 

- 

65 

- 

100 

- 

ns 

t A 

Access Time 

- 

20 

- 

25 

- 

35 

- 

50 

- 

80 

ns 

Ww 

Read Pulse Width 

20 

- 

25 

- 

35 

- 

50 

- 

80 

- 

ns 

*RR 

Read Recovery Time 

10 

- 

10 

- 

10 

- 

15 

- 

20 

- 

ns 

mm m 

Read Pulse Low to Data Bus at Low Z 

5 


5 

- 

5 

- 

10 

- 

10 

- 

ns 


Read Pulse High to Data Bus at High Z 

- 

15 

- 

15 

- 

20 

- 

30 

- 

30 

ns 

*DV 

Data Valid from Read Pulse High 

5 

- 

5 

- 

5 

- 

5 

- 

5 

- 

ns 

Write Cycle 

*wc 

Write Cycle Time 

30 

- 

35 

- 

45 

- 

65 

- 

100 

- 

ns 

Wv^ 

Write Pulse Width 

20 

~ 

25 

- 

35 

- 

50 

- 

80 

- 

ns 

*WR 

Write Recovery Time 

10 

- 

10 

- 

10 

- 

15 

- 

20 

- 

ns 

bs 

Data Setup Time 

10 

- 

10 

- 

18 

- 

30 

- 

40 

- 

ns 

^DH 

Data Hold Time 

0 

- 

0 

- 

0 

- 

5 

- 

10 

- 

ns 

* (2,3) 

l WLZ' ' 

Write Pulse High to Data Bus at Low Z 

10 

- 

10 

- 

10 

- 

15 

- 

20 

- 

ns 

Flag Timing 

*REF 

Read Low to Empty Flag Low 

1 - 25 

- 

25 

- 

30 

- 

45 

- 

60 

ns 

^RHF 

Read High to Half Full Flag High 

- 

30 

- 

35 

- 

45 

- 

65 

- 

100 

ns 

*RFF 

Read High to Full Flag High 

- 

25 

- 

25 

- 

30 

- 

45 

- 

60 

ns 

*WEF 

Write High to Empty Flag High 

- 

25 

- 

25 

- 

30 

- 

45 

- 

60 

ns 

^WFF 

Write Low to Full Flag Low 

- 

25 

- 

25 

| - 30 | 

- 

45 

- 

60 

ns 

^WHF 

Write Low to Half Full Flag Low 

- 

30 

- 

35 

- 

45 

- 

65 

- 

100 

ns 

^RPE 

Read Pulse Width After EF High 

20 

- 

25 

- 

35 

- 

50 

- 

80 

- 

ns 

*WPF 

Write Pulse Width After FF High 

20 

- 

25 

- 

35 

- 

50 

- 

80 

- 

ns 

Reset Timing 

^RSC 

Reset Cycle Time 

30 

- 

35 

- 

45 

- 

65 

- 

100 

- 

ns 

W 1 * 

Reset Pulse Width 

20 

- 

25 

- 

35 

- 


- 

80 

- 

ns 

CO 

CO 

□c 

Reset Set Up Time 

25 

- 

30 

- 

35 

- 

50 

- 

80 

- 

ns 

^RSR 

Reset Recovery Time 

10 

- 

10 

- 

10 

- 

15 

- 

20 

- 

ns 

tEFL 

Reset to Empty Flag Low 

- 

30 

- 

35 

- 

45 

- 

65 

- 

100 

ns 

Wh 

Reset to Half Full Flag High 

- 

30 

- 

35 

- 

45 

- 

65 

- 

100 

ns 

^FFH 

Reset to Full Flag High 

- 

30 

- 

35 

- 

45 

- 

65 

- 

100 

ns 

Retransmit Timing 

^RTC 

Retransmit Cycle Time 

30 

- 

35 

- 

45 

- 

65 

- 

100 

- 

ns 

tRT m 

Retransmit Pulse Width 


- 

25 

- 

35 

- 

50 

- 

80 

- 

ns 

^RTS 

Retransmit Set up Time 

25 

- 

30 

- 

35 

- 

50 

- 

80 

- 

ns 

Wr 

Retransmit Recovery Time 

10 

- 

10 

- 

10 

- 

15 

- 

20 

- 

ns 

Expansion Timing 

txOL 

Read/Write to XO Low 

- 

20 

- 

25 

- 

35 

- 

50 

| - 80 | 

ns 

txOH 

Read/Write to XO High 

- 

20 

- 

25 

- 

35 

- 

50 

- 

80 

ns 

txi 

XI Pulse Width 

20 

- 

25 

-- 

35 

- 

50 

- 

80 

- 

ns 

*XIS 

XI Set up Time 

10 

- 

10 

- 

15 

- 

15 

- 

15 

- 

ns 

*XIR 

XI Recovery Time 

■9 

- 

10 

- 

10 

- 

10 

- 

10 

- 

ns 


NOTES: 

1 . Pulse widths less than minimum value are not allowed. 3. Only applies to read data flow-through mode. 

2. Values guaranteed by design, not currently tested. 
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MOSEL- VITELIC 


AC Test Conditions 


Input Pulse Levels 

0V~ 3.0V 

Input Rise and Fall Times 

5 ns 

Timing Reference Level 

1.5V 


AC Test Loads and Waveforms 


T 


30pF 


I INCLUDING 
JIG AND ■ 
" SCOPE 

Figure la 



Equivalent to: 


T 


5pF 

I INCLUDING 
— JIG AND - 
“ SCOPE 

Figure 1b 


: R2 

► 255 Li 


THEVENIN EQUIVALENT 
167 £2 


ALL INPUT PULSES 



Figure 2 


MS7203/7204 

Key to Switching Waveforms 


WAVEFORM 

INPUTS 

OUTPUTS 


MUST BE 
STEADY 

WILL BE 

STEADY 


MAY CHANGE 
FROM H TO L 

WILL BE 
CHANGING 
FROM H TO L 

ffl 

MAY CHANGE 
FROM L TO H 

WILL BE 
CHANGING 
FROM L TO H 

sx 

DON'T CARE: 
ANY CHANGE 
PERMITTED 

CHANGING: 

STATE 

UNKNOWN 

^ (77 

DOES NOT 
APPLY 

CENTER 

LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 


Timing Waveforms 



ASYNCHRONOUS READ OPERATION 
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MOSEL-VITEUC 

Timing Waveforms 

ASYNCHRONOUS WRITE OPERATION 


MS7203/7204 



t RPE : EFFECTIVE READ PULSE 
WIDTH AFTER EMPTY FLAG HIGH 


MOSEL-VITEUC 

Timing Waveforms 

FULL FLAG TIMING 


MS7203/7204 



t WPF : EFFECTIVE WRITE PULSE 
WIDTH AFTER FULL FLAG HIGH 


HALF-FULL FLAG TIMING 

w 

R 

HF 

FULL FLAG FROM LAST WRITE TO FIRST READ 

R 

W 

FF 
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MOSEL-VITELIC 

Timing Waveforms 

EMPTY FLAG FROM LAST READ TO FIRST WRITE 


MS7203/7204 


LAST READ FIRST WRITE ADDITIONAL FIRST READ 



READ DATA FLOW-THROUGH MODE 




data, n ) 

— 

( 



1 

W 

rS 

\ i 

XW 

l 

^RPE ** 



/ 


EF 

DATA ~ 

^WLZ— ► 

*WEF^ 

^"^REF'n 

^DATA 0 UT VALIl^- 

UMIMquT 




WRITE DATA FLOW-THROUGH MODE 
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MOSEL- VITELIC 

Timing Waveforms 

EXPANSION IN 


MS7203/7204 



EXPANSION OUT 


WRITE TO 



Operating Modes: Sing ie Dev ice Mode 

(Note: The7204 is used as example - these figures when one MS7204 is used standalone in Single 
apply to both devices, MS7203/7204. Device Mode, the Expansion In (XI) control input 

pin must be grounded. See Figure 3. 


HALF FULL FLAG (HF) 



Figure 3. Single Device Mode 
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MS7203/7204 


MOSEL-VITELIC 

Width Expansion Mode 

Word width may be expanded by connecting the any particular device. Figure 4 shows an 1 8 bit 
corresponding control input signals of multiple wide configuration using two devices. They may 

devices together. The EMPTY, HALF FULL and be configured to any word width in this manner. 

FULL FLAGS (EE, HF and FF) can be detected by 

HALF FULL FLAG (HF) 



NOTES: 


Figure 4. Width Expansion Mode 


Flag detection is accomplished by monitoring the EF, HF and EF pins on the 
device used in the Width Expansion Mode. Do not connect output control signals 
together. 


Depth Expansion Mode (Daisy Chain) Mode 

Word depths may be expanded in multiples of 
4096 words by Daisy Chaining the devices to- 
gether as follows: 

1 . The FIRST LOAD (FL) control signal of the first 
device must be grounded. This FIFO repre- 
sents word 1-4096. 

2. All other devices inthe Daisy Chain must have 
the FIRST LOAD (FL) control signal tied to V cc 
in the inactive-high state. 


3. The EXPANSION OUT (XO) pin of each device 
must be connected to the EXPANSION IN (XI) 
pin of the next device as shown in Figure 5. 

4. External logic is required to generate a com- 
mon FULL FLAG (FF) andJEMPTY FLAG (EF) 
signal by ORing aHof the FFs together and 
ORing all of the EFs together. 

5. The RETRANSMIT (RT) fuction and HALF 
FULL FLAG (HF) are not available in Daisy 
Chain Mode. 



Figure 5. Diagram of a 16384 x 9 FIFO in Depth Expansion Mode 
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MOSEL-VITELIC 

Bidirectional Mode 

Data buffering between two systems can be 
achieved by pairing two FIFO arrays as shown in 
Figure 6. This allows each system to READ and 
WRITE shared data. The FULL FLAG (FF) must 
be monitored on the FIFO where WRTTE ENABLE 
(W) is used and the EMPTY FLAG (EF) must be_ 
monitored on the FIFO where READ ENABLE (R) 
is used. Both Width Expansion and Depth Expan- 


MS7203/7204 

sion Modes may be used in combination with 
Bidirectional Mode. 

Compound Expansion Mode: 

Both Width Expansion Mode and Depth Expansion 
(Daisy Chain) Mode can be used together to 
configure a large FIFO array (See Figure 4 and 5). 



Figure 6. BiDirectional FIFO Mode 


Ordering Information 



Ordering Part Number (1) 

Package Reference No. 

Temperature 

Ranae 

20 

MS7203-20PC 

MS7204-20PC 

28 Pin Plastic DIP - 600 mil 

0°C to +70°C 

20 

MS7203-20NC 


28 Pin Plastic DIP 300 mil 

0°C to +70°C 

20 

MS7203-20JC 

MS7204-20JC 

32 Pin PLCC 

0°C to +70°C 

25 

MS7203-25PC 

MS7204-25PC 

28 Pin Plastic DIP - 600 mil 

0°C to +70°C 

25 

MS7203-25NC 


28 Pin Plastic DIP 300 mil 

0°C to +70°C 

25 

MS7203-25JC 

MS7204-25JC 

32 Pin PLCC 

0°C to +70°C 

35 

MS7203-35PC 

MS7204-35PC 

28 Pin Plastic DIP - 600 mil 

0°C to +70°C 

35 

MS7203-35NC 

MS7204-35NC 

28 Pin Plastic DIP 300 mil 

0°C to +70°C 

35 

MS7203-35JC 

MS7204-35JC 

32 Pin PLCC 

0°C to +70°C 

35 

MS7203-35FC 

MS7204-35FC 

28 Pin Small Outline 330 mil 

0°C to +70°C 

50 

MS7203-50PC 

MS7204-50PC 

28 Pin Plastic DIP - 600 mil 

0°C to +70°C 

50 

MS7203-50NC 

MS7204-50NC 

28 Pin Plastic DIP 300 mil 

0°C to +70°C 

50 

MS7203-50JC 

MS7204-50JC 

32 Pin PLCC 

0°C to +70°C 

50 

MS7203-50FC 

MS7204-50FC 

28 Pin Small Outline 330 mil 

0°C to +70°C 

80 

MS7203-80PC 

MS7204-80PC 

28 Pin Plastic DIP - 600 mil 

0°C to +70°C 

80 

MS7203-8QNC 

MS7204-80NC 

28 Pin Plastic DIP 300 mil 

0°C to +70°C 

80 

MS7203-80JC 

MS7204-80JC 

32 Pin PLCC 

0°C to +70°C 

80 

MS7203-80FC 

MS7204-80FC 

28 Pin Small Outline 330 mil 

0°C to +70°C 


For the low power version, add L after part number and before dash information. For example, MS7203L-25PC. 
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MOSEL-VITELIC MS76215 & MS76225 

512 x 18 & 1024x8 PARALLEL 
SYNCHRONOUS FIFOs 


Features 

■ Full CMOS clocked synchronous FIFOs 

■ Read and write clocks can be synchronous or 
asynchronous 

■ Master / Slave devices make depth and width 
expansion easy 

■ Two densities: 512x18 and 1 024 x 1 8 

■ 20ns read / write cycle time 

■ Dual port memory architecture 

■ Five Flags for memory status: 

- Empty and Full Flags 

- Two Programmable Flags 

- Half Full Flag available in single device 
configuration 

■ Master device supplies all flag outputs in 
depth expansion 

■ Output Enable puts output in high impedance 

■ Available in 68-lead pin grid array (PGA), and 
plastic leaded chip carrier (PLCC) 


Functional Block Diagram 


WEN WCLK D 0 -D 17 LD 



FF 

PAF 

PAE 

EF 

HF 


Description 

The MS76215 and MS76225 are clocked 
registered FIFOs that are particularly useful in 
synchronous design applications. This architecture 
allows for a user friendly part with a very high speed 
cycle time of 50MHz. The MS76215 and MS76225 
are the master versions. Typical applications for 
these designs are data buffering for workstation 
graphics, interprocessor communications, and high 
speed LANs. 

All four devices have 18-bit wide parallel data 
inputs and outputs. The input port is controlled by a 
f ree ru nning clock (WCLK), and a write enable pin 
(WEN). Data is written into the FIFO only when both 
the lock pin and write enable are active. The output 
port is contr olled b y separate clock (RCLK) and a 
read enable (REN) pins. The read clock can be tied 
to the write clock for single clock operation or the 
two clocks can run independently. The devices also 
have an output enable (OE) for three-state control 
of the output. 

These FIFOs have a t ota l of five flags. That is two 
fixed flags, Empty (EF ) and Ful l (FF), two 
programmable flags, (PAE) and (PAF), plus a Half 
Full (HF) flag available in single device operation. 
The programmable_flags are programmed by 
asserting the Load (LD) pin and clocking in the next 
two words on the inputs. 

The MS76215 and MS76225 are both width and 
depth expandable. The pins XI and XO are required 
to expand the FIFOs in depth. To permit 
programmable flags in depth expansion, a master 
device (MS76215/25) controls the flags. 
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PinConfigurations 
PGA TOP VIEW 
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Pin Descriptions 

D 0 -D 17 Data Inputs 

Data inputs for 18-bit wide data. 

RS Reset 

When RS is set low, internal read and write 
pointers are s et to the first locat ion o f the RAM 
array, FF and PAF go high , and PAE and EF go 
low. A reset is required before an initial WRITE after 
power-up. 

WCLK Write Clock 

When WEN is enabled (low), a write cycle is 
initiated on the low-to-high transition of every 
WCLK clock, if the FIFO is not full. 

WEN Writ e Enable 

When WEN is low, data can be loaded into the 
FIFO on the l ow-to- high transition of every WCLK 
clock. When WEN is high, the FIFO holds the 
previous data. When the FIFO is full (FF = low), the 
internal WRITE operation is blocked. 

RCLK Read Clock 

When REN is enabled (low), data can be read on 
the outputs on the low-to-high transition of the read 
clock RCLK if the FIFO is not empty. 

REN Rea d Enable 

When REN is (low), data can be read from the 
FIFO on the low-t o-high transition of every RCLK 
clock. When REN is high, the output register holds 
the previous data. When the FIFO is empty (EF = 
low), the internal READ operation is blocked. 

OE Output Enable 

When OE is enabled (low), the parallel output 
buffers receive data from the output register. When 
OE is disabled (high), the Q output bus is in a high 
impedance state. 

LD JLoad 

When LD is low, data on the inputs D 0 -D 17 is 
written to the offset and depth registers on the low- 
to-high transition of the WCLK. 


PLCC TOP VIEW 



XI Expansion Input 

In the single_device or width expansion 
configuration, XI is grounded. In the depth 
expansion configuration, XI is connected to XO 
(expansion out) of the previous device. 

FF Full Flag 

When FF goes low, the device is full and further 
WRITE operations are inhibited. When FF is high, 
the device is not full. FF is synchronized with 
WCLK. 

EF Empty Flag 

When EF goes low, the device is empty and 
further READ operations are inhibited. When EF is 
high, the device is not empty. EF is synchronized 
with RCLK. 

PAF Pro grammable Almost-Full Flag 

When PAF is low, the device is almost full based 
on the programmable full offset. If there is no offset 
specified, the device is 7/8 full or more. 

PAE Pro grammable Almost-Empty Flag 

When PAE is low, the device is almost empty 

based on the programmable empty offset. If there is 
no offset specified, the device is empty to 1/8 full. 
XO/HF Expansion Out/Half-Full Flag 
In the single device or width expansion 
configuration, the device is more than half full when 
HF is low. In the depth expansion configuration, a 
pulse is sent from XO to XI when the last location in 
the FIFO is filled. 

Q 0 -Q 17 Outputs 

Data outputs for 1 8-bit wide data. 

v cc Power Supply 

Nine +5V power supply pins. 

GND Ground 

Ten ground pins 
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64K x 16 BI-DIRECTIONAL FIFO 
WITH PARITY GENERATOR/CHECKER 


Features 

■ 64 x 16 bi-directional FIFO 

■ A-port supports byte parity generation/checking 

■ B-port can be selected for 8 or 1 6-bit data width 

■ Three status flags - Empty/Full, Half Full and 
Parity Error 

■ 3-state outputs with output enable 

■ High performance - 25MHz and 33MHz cycle 
time 

H Data Fall through mode 

Hi All inputs and outputs are fully TTL compatible 

■ Single +5V power supply 

■ 52-pin PLCC 

■ High performance CMOS technology 


Descriptions 

The MS76500A is an asynchronous 64 x 16 
BiFlFO using a dual port RAM based architecture. 
The MS76500A has two 16-bit bi-directional data 
ports. User can select the direction by merely 
establishing a logic level at the control input. The A- 
port is equipped with parity checking/generation 
logic and supports byte parity. The B-port data 
width can be selected for 8-bit or 1 6-bit operation by 
a simple logic signal at a control pin. 

The MS76500A provides FIFO status using 
Empty/Full, Half Full, and parity error flags. Fast 
access and read/write cycle times make it suitable 
for in many modern microprocessor applications. It 
is manufactured with high performance CMOS 
technology and is available in 52-pin PLCC 
package. All inputs and outputs are fully TTL 
compatible and it operates from a single +5V 
supply. 


Pin Configuration 

52-PIN PLCC 
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Pin Description 


MS76500A 


MRST (Ma ster Reset, Input, Active Low) 

The MRST input must be held LOW for the 
specified duration to initialize the FIFO. This input 
must return to HIGH and remain HIGH for normal 
operation. Master Reset does not affect the 
contents of the FIFO, only initialize the appropriate 
control elements. The following conditions prevail 
after reset: 

a) the read and write pointers are cleared and 
point to the first location in the memory. 

b) the EFF output is HIGH to indicate that the 
FIFO is empty. 

c) the HFF output is LOW. 

d) the FIFO output register is initialized to 
ind icate LOW outputs. 

e) the PEF is reset to HIGH. 

LOW on the WR and RD inputs is recommended 
during the initialization. Any transients on these 
inputs may affect the pointers and interfere with the 
proper operation of the device. 

WR (Write Control, Input, Active HIGH) 

A LOW to HIGH transition of this input writes data 
into a FIFO location as determined by the write 
pointer. Data must conform to the specified setup 
and hold time requirements for reliable operation. 
Write operation terminates when the WR input 
returns to its quiescent LOW state. All attempts to 
write data into a full FIFO are ignored. It also should 
be noted that write and read operations are 
independent and asynchronous. Thus, write 
operations can be attempted without any regard to 
the read operations. 

Write pointer updating occurs on the HIGH to 
LOW transition of the WR input. The flag outputs 
are combinatorially derived from the pointers. 
Thus, if there are 32 words in the FIFO because of 
the current write operation, the HFF output goes 
HIGH when the write operation terminates. 
Similarly, if there are 64 words in the FIFO because 
of the current write operation, the EFF output HIGH 
(FIFO full) after the write operation terminates. 

RD (Read Control, Input, Active HIGH) 

A LOW to HIGH transition of this input loads data 
from the FIFO location determined by the read 
pointer into the output register. The read operation 
terminates when the RD input returns quiescent 
LOW state. All read attempts from an empty FIFO 
are ignored and the output register remains 
unaffected. It also should be noted that read and 
write operations are independent and 


asynchronous. Thus, read operations can be 
attempted without any regard to the write 
operations. 

Read pointer updating occurs on the HIGH to 
LOW transition of the RD input. The flag outputs 
are combinatorially derived from the pointers. 
Thus, if there are less than 32 words in the FIFO 
because of the current read operation, the Half Full 
flag output goes LOW after the read operation 
terminates. Similarly, if the EFF was HIGH 
because the FIFO was full, upon termination of the 
read operation, the EFF output will become LOW. 

DIR (Direction Control, Input) 

Logic level maintained at this input determines 
which one of the two data ports will be used for data 
input; LOW means that A-port is the input and B- 
port will be the output. On the other hand, HIGH on 
this input designates B-port as the input and A-port 
as the output. The DIR input also affects the 
PRTYL and PRTYH signals as described later. 

It should be noted that this input is not stored on 
the chip and requires a stable level. For reliable 
operation, a read or write operation must not be in 
progress when the logic level on the DIR input 
needs changing. 

DQAO - DQA15 (A-port, Bi-directional) 

These sixteen signals form the 1 6-bit A-port. If 
the DIR input is LOW, the A-port becomes the data 
input to the FIFO. If the DIR input is HIGH, data 
output from the FIFO is available on the A-port. 
When the A-port is used as the output port, the OE 
input controls the A-port buffers; LOW on OE input 
enables the buffers and HIGH disables the buffers 
into a high impedance state. The PRTYL and 
PRTYH signals are associated with the A-port and 
will be described later. 

DQBO - DQB15 (B-port, Bi-directional) 

These sixteen signals form the 1 6-bit B-port. If 
the DIR input is HIGH, the B-port becomes the data 
input to the FIFO. If the DIR is LOW, B-port 
provides the data output from the FIFO. When the 
B-port is selected as the output port, the OE input 
controls the B-port buffers; LOW on OE enables the 
buffers and HIGH disables the buffers into a high 
impedance state. 

The B-port may be controlled to be either 8-bit or 
1 6-bit port depending on the logic level present at 
the BT/WD input. If the B-port is used as an 8-bit 
input port, then the information on DQBO - DQB7 
lines is used and lines DQB8 - DQB15 is ignored. 
On the other hand, i f the B-port is used as an 8-bit 
output port, then the OE controls the DQBO - DQB7 
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buffers and DQB8 - DQB15 buffers are forced 
unconditionally into a high impedance state. 

BT/WD (Byte/Word select, Input) 

The logic level on this input affects the B-port 
data width; LOW means the B-port is 1 6-bit wide 
and HIGH means 8-bit wide. It should be noted that 
the BT/WD input only defines the desired port 
width, the DIR input still specifies whether the B- 
port is an input or output. 

It should be noted that this input is not stored on 
the chip and therefore a stable level must be 
maintained. For reliable operation, read or write 
operations should not be in progress when 
changing the logic level at this input. It is also 
recommended that the desired level on this input 
be established immediately following a reset 
operation. 

AO (Byte Select, Input) 

This input controls the assembling words from 
bytes and splitting words into bytes for the B-port in 
the 8-bit mode. 

When the B-port is an 8-bit output port and the AO 
input is HIGH, the upper byte (bit8 - bitl 5) of the 
word read from the FIFO will be available on DQBO 
- DQB7 respectively. On the other hand, if the AO 
input is LOW, the lower byte (bitO - bit7) of the word 
read from the FIFO will be available on the DQBO - 
DQB7 respectively. 

The AO input is ignored if B-port is selected for 
16-bit operation (B/W input LOW). The AO input is 
not stored on the chip and therefore requires a 
stable logic level. When using the B-port in the 8-bit 
input mode, the WR input must be low when 
changing the level on the AO input. 

PRTYL (A-port lower byte parity, Bi-directional) 

When the A-port is selected as the input port, 
PRTYL is used as an input. Information present on 
this signal is the parity bit for information present on 
DQAO - DQA7. During a write operation, the on- 
chip parity checker performs an odd parity check. If 
there is a parity error PEF flag will be set to LOW. It 
should be noted that write operation proceeds as 
usual. 

When the A-port is selected as the output port, 
the on-chip parity generator provides the odd parity 
for the byte present on DQAO - DQA7 outputs on 
the PRTYL pin. It should be noted that the OE input 
controls the PRTYL output also. Moreover, 
resetting the device clears the FIFO output register. 
Therefore, the PRTYL will be high to reflect odd 
parity. 


MS76500A 

PRTYH (A-port upper byte parity, Bi-directional) 
The operation of the PRTYH signal is identical to 
PRTYL signal described above except that DQA8 - 
DQA15 signals are used for parity checking and 
generation. 

EFF (Empty/Full Flag, Output, Active High) 
This output goes HIGH when the FIFO is empty. 
The FIFO is empty after a reset or all the 
information written into it had been read out. As 
soon a word is written into an empty FIFO all read 
attempts from an empty FIFO will be ignored, the 
EFF output will go LOW. 

The EFF output also goes HIGH again if the FIFO 
contains 64 words that have not been read out 
(FIFO full). All write attempts into full FIFO will be 
ignored. When a word is read out from a full FIFO, 
the EFF goes LOW. 

HFF (Half Full Flag, Output, Active High) 

This output goes HIGH whenever the FIFO 
contains 32 or more words and remains HIGH until 
the words are read out to reach below the half full 
level. 

OE (Output Enable, Input, Active Low) 

This input controls the buffers associated with the 
A-port, B-port, PRTYL and PRTYH signals. When 
OE is LOW, the associated buffer will be enabled to 
drive the pin. If the OE is HIGH the associated 
buffers will be in a high impedance state. 

PEF (A-port Parity Error Flag, Output, 

Active Low) 

When the A-port is used as the input port, the on- 
chip odd parity checker checks the lower byte 
(DQAO - DQA7) and the upper byte (DQA8 - 
DQA15) using the PRTYL and PRTYH signals as 
the corresponding parity check bit. 

If there is a parity error in either byte, the PEF 
output goes LOW when the WR input goes from 
LOW to HIGH to start the write operation. It should 
be noted that writing into the FIFO itself is not 
affected by the parity error. Once the PEF is set, it 
can only be cleared by resetting the FIFO or making 
the A-port as the output port (DIR input HIGH). 

VDD +5V power supply. 

VSS Ground. 
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Bidirectional FIFO Architecture 

The following figure shows the MS76500A 
bidirectional FIFO block diagram. The MS76500A 
bidirectional FIFO features a single bank of 64 x 1 6- 
bit FIFO core, I/O MUX data route multiplexers and 
the 8/16-bit MUX byte/word multiplexer and de- 
multiplexer. The DIR input controls the I/O MUX 
data route multiplexers. 

These multiplexers route the A or B port data to 
the FIFO core input, or the FIFO core output data to 
the B or A port. When the multiplexer selects the A 
port is an input port and the B port is an output port, 
the three-state output buffer at the A port is disabled 
regardless of the Output Control. The B port output 
buffer becomes active if the Output Control is LOW. 

In the reverse direction, input data at the B port is 
routed to the FIFO core input while the three-state 
output buffer at the B port is disabled regardless of 
the Output Control, and output data from the FIFO 
core is routed to the A port. The A port output buffer 
become active if the Output Control is LOW. 

The BT/WD byte/word multiplexer and de- 
multiplexer controls the B port input and output data 
width when the Byte/Word mode select input (BT/ 


MS76500A 


WD) is held at a logic HIGH. When the B port is 
programmed as an 8-bit input mode, only the low 
byte data at the B port is effective and the high byte 
data is ignored. 

The AO input addresses this input data to the low 
byte FIFO core or high byte core. When the AO is 
LOW, the 8-bit data is addressed to the low byte 
FIFO core and when AO is HIGH, input data is 
addressed to the high byte of the FIFO core. The 
data is written into the low byte or high byte FIFO 
core with an active write enable. 

In the 8-bit output mode, the B port low byte 
output is effective port and high byte is in the three- 
state condition. The 16-bit output data from the 
FIFO core is de-multiplexed by the AO byte select 
input. The low byte data from the FIFO core is 
selected and available if the AO is LOW and the 
Output Enable is LOW. The high byte data is 
available when the AO is HIGH and Output Enable 
is LOW. The M576500A operation truth table is 
shown on page 5. 
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Truth Table (Operating Mode) 


DIR 

R 

W 

B/W 

AO 

Function 

L 

L 

T 

X 

X 

1 6-bit write to Port A 

L 

T 

L 

L 

X 

1 6-bit read from Port B 

L 

T 

L 

H 

L 

8-bit read from Port B (LSB) 

L 

T 

L 

H 

H 

8-bit read from Port B (MSB) 

H 

L 

T 

L 

X 

1 6-bit write to Port B 

H 

L 

T 

H 

L 

8-bit write to Port B (LSB) 

H 

L 

T 

H 

H 

8-bit write to Port B (MSB) 

H 

T 

L 

X 

X 

1 6-bit read from Port A 
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MOSEL- VITELIC MS76500A 


Absolute Maximum Ratings W 


Parameter 

Name 

Parameter 

Ratings 

Units 

V TERM 

Terminal Voltage with Rerspect to GND 

-0.5 to +7.0 

V 

t bias 

Temperature Under Bias 

-10 to +125 

V 

t stg 

Storage Temperature 

-45 to +120 

°c 

Pt 

Power Dissipation 

1.0 

w 

•out 

D C Output Current 

30 

mA 


NOTES: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause permanent damage to the device. 

This is a stress rating only and functional operation of the device at these or any other conditions above those indicated in the 
operational sections of this specification is not implied. Exposure to absolute amximum rating conditions for extended periods 
may affect reliability. 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to +70°C 

5V ± 1 0% 


Capacitance! 1 ) t a = 25°c, f = i .omhz 


Parameter 

Name 

Parameter 

Conditions 

Max. 

Unit 

C IN 

Input Capacitance 

> 

o 

ii 

z 

> 

7 

PF 

C DQ 

Output Capacitance 

< 

o 

o 

II 

o 

< 

7 

PF 


1 . This parameter is guaranteed and not tested. 


DC Electrical Characteristics (over the commercial operating range) 


Parameter 

Name 

Parameter 

Test Conditions 

MS76500A (-25, -30) 
Min. Typ. Max. 

Unit 

V|L 

Input LOW Voltage 


0.8 

V 

V,H 

Input HIGH Voltage 


2.2 

Vcc + 

V 

l|L 

Input Leakage Current 

V cc = Max, V in = 0V toV cc 

-10 

10 

mA 

•OL 

Output Leakage Current 

Vcc = Max, V jn = 0V to V cc 

-10 

10 

mA 

VOL 

Output LOW Voltage 

Vcc = Min, Iol = 8mA A Port, 
I 0 l = 4mA B Port and Flags 

0.4 

V 

V OH 

Output HIGH Voltage 

V C c = Min, hi = "4 mA A Port, 
I 0 l = 2mA B Port and Flags 

2.4 

V 

•cci 

Operating Current Supply Current 

V C c= Max, l| /0 = 0mA, 

F = F max 

75 

mA 
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MOSEL-VITELIC MS76500A 


AC Electrical Characteristics (over the commercial operating range) 


Parameter 

Name 

Parameter 

MS76500A-25 
Min. Max. 

MS76500A-30 
Min. Max. 

Units 

fs 

Shift Frequency 

— 

25 

— 

33 

MHz 

ReadCycle 

*RC 

Read Cycle Time 

40 

— 

30 

— 

ns 

*A 

Access Time 

— 

20 

15 

ns 

*RPW 

Read Pulse Width 

12 

— 

10 

— 

ns 

*RR 

Read Recovery Time 

12 

— 

10 

— 

ns 

*DV 

Data Valid from Read Pulse High 

5 

— 

3 

— 

ns 

Write Cycle 

*wc 

Write Cycle Time 

40 

— 

30 

— 

ns 

t WPW (1) 

Write Pulse Width 

12 

— 

10 

— 

ns 

^WR 

Write Recovery Time 

12 

— 

10 

— 

ns 

bs 

Data Setup Time 

2 

— 

1 

— 

ns 

*DH 

Data Hold Time 

4 

— 

3 

— 

ns 

Flag Timing 

^REF 

Read High to Empty Flag High 

— 

15 

— 

12 

ns 

*RHF 

Read High to Half Full Flag Low 

— 

35 

— 

30 

ns 

*RFF 

Read High to Full Flag Low 

— 

22 

— 

20 

ns 

fyVEF 

Write High to Empty Flag Low 

— 

22 

— 

20 

ns 

^WHF 

Write High to Half Full Flag High 

— 

35 

— 

30 

ns 

*RPE 

Read Pulse Width After EF High 

— 

22 

— 

20 

ns 

*PEV 

Write High to Parity Flag Valid 

— 

22 

— 

20 

ns 

*WFF 

Write High to Full Flag HIGH 

— 

22 

— 

20 

ns 

Reset Timing 

tRSC 

Reset Cycle Time 

40 

— 

30 

— 

ns 

t RS (1 > 

Reset Pulse Width 

25 

— 

25 

— 

ns 

tRSS 

Reset Setup Time 

25 

— 

25 

— 

ns 

*RSR 

Reset Recovery Time 

10 

— 

10 

— 

ns 

*EFH 

Reset to Empty Flag High 

25 

— 

20 

ns 

VlFL 

Reset to Half Full Flag Low 

— 

25 

— 

25 

ns 

tFFD 

Reset to Data Clear 

— 

25 

— 

25 

ns 

*rsp 

Reset to Parity Bits High 

— 

25 

— 

20 

ns 
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MOSEL- VITELIC MS76500A 

AC Electrical Characteristics (Continued) 


Parameter 

Name 

Parameter 

MS76500A-25 
Min. Max. 

MS76500A-30 
Min. Max. 

Units 

Direction Control Timing (DIR) 

*DRWS 

DIR Change to Read/Write High Setup 

40 

— 

30 

— 

ns 

^DRWH 

DIR Change to Read/Write High Hold 

40 

— 

30 

— 

ns 

tDPH 

DIR Change to Error-Flag High 

25 

— 

25 

— 

ns 

B/WMode Timing (B/W) 

*MRWS 

BAA/ Mode Change to ReadAA/rite High Setup 

40 

— 

30 

— 

ns 

*MRWH 

BA N Mode Change to ReadAA/rite High Hold 

40 

— 

30 

— 

ns 

AO Access Timing (AO) 

UoRWS (2) 

AO Access Time Setup Time 

3 

— 

3 

— 

ns 

UoRWH (2) 

AO Access Time Hold Time 

8 

— 

5 

— 

ns 

Output Enable Timing (OE) 

tOEDHZ <2) 

OE High to Output High-Z 

— 

12 

— 

12 

ns 

k)EDLS 

OE Low to Output Low-Z 

— 

12 

— 

12 

ns 

Fall-Through Timing 

^WEF 

Write High to Empty Flag Low 

— 

25 

— 

20 

ns 

tpr 

Write High to Data Output Valid 

10 

35 

10 

30 

ns 


NOTES: 

1 . Pulse widths less than minimum values are not allowed. 

2. Values guaranteed by design, not currently tested. 
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MOSEL- VITEUC 

AC Test Conditions 


MS76500A 


Input Pulse Levels 

0V to 3.0V 

Input Rise and Fall Times 

5ns 

Timing Reference Levels 

1.5 V 


AC Test Loads and Waveforms 


5V o- 


OUTPUT o- 


R1 480£2 


T 

X 


5 V o- 


30pF | R2 

INCLUDING | 255Q 
JIG AND "=#■ 
SCOPE 


R1 480£2 


OUTPUT O- 


X 


5pF * 

INCLUDING f 
^ JIG AND 
SCOPE 


Figure la 


Figure 1b 


Equivalent to: 


THEVENIN EQUIVALENT 


167Q 

OUTPUT o aaa, o i ,73V 


ALL INPUT PULSES 


3.0V 


GND 




5 ns 


90% 

10% 


k 



Key to Switching Waveforms 


WAVEFORM 

INPUTS 

OUTPUTS 


MUST BE 
STEADY 

WILL BE 
STEADY 


MAY CHANGE 
FROM H TO L 

WILL BE 
CHANGING 
FROM H TO L 


MAY CHANGE 
FROM L TO H 

WILL BE 
CHANGING 
FROM L TO H 

xxxx 

DON'T CARE: 
ANY CHANGE 
PERMITTED 

CHANGING: 

STATE 

UNKNOWN 

2XXK 

DOES NOT 
APPLY 

CENTER 

LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 


R2 

255Q 
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Timing Waveforms 

Data Out Timing - FIFO Contains 64 Words(T) 


MS76500A 


RD ® / 

t RPW X 

RR ** 

t RFF 

/ 

- 

V 

- »A — 

*DV 


/ Vl 

! \ 

J \ 







DATA-OUT DATA XX) 

(XX data ) 

<ffl> 

( ?ata xxxxX” 

\ 



EFF 


HF 


Data Out Timing - FIFO Contains 33 Data Words (T) 


^RHF 


RD © / \ / \ 

/ \ 



data!out data XXXXX data XXX 

mmEsmmm 

> 32 words 

ccrtr 

< 32 words 






Data Out Timing - FIFO Contains 2 Data Words (f) 


^REF 

\ 


RD © / \ / ^ 




IMKU 


i 


El 
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Data In Timing - FIFO Contains 0 Words (?) 


MS76500A 
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Master Reset Timing 


MS76500A 



r -36 




MOSEL- VITELIC MS76500A 

Data In Timing - FIFO Contains 0 Words(T) 



Direction Change to Parity Flag Cleared Timing 

b X DPH H 


DIR 

PER 


t 

mmnn 
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Ordering Information 


MS76500A 


Speed 

Ordering 


Temperature 

(MHz) 

Part Number 1 ) 

Package 

Range 

25 

MS76500A-25JC 

52 Pin Plastic PLCC 

0°C to +70°C 

30 

MS76500A-30JC 

52 Pin Plastic PLCC 

0°C to +70°C 
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MOSEL-VITELIC MS76502A 

256 x 16 BI-DIRECTIONAL FIFO 
WITH PARITY GENERA TOR/CHECKER 


Features 

■ 256 x 16 bi-directional FIFO 

■ A-port supports byte parity generation/checking 

■ B-port can be selected for 8 or 1 6-bit data width 

■ Three status flags - Empty/Full, Half Full and 
Parity Error 

■ 3-state outputs with output enable 

■ High performance - 25MHz and 33MHz cycle 
time 

■ Data Fall through mode 

■ All inputs and outputs are fully TTL compatible 

■ Single +5V power supply 

■ 52-pin PLCC 

■ High performance CMOS technology 


Description 

The MS76502A is an asynchronous 256 x 16 
BiFlFO using a dual port RAM based architecture. 
The MS76502 has two 16-bit bi-directional data 
ports. User can select the direction by merely 
establishing a logic level at the control input. The A- 
port is equipped with parity checking/generation 
logic and supports byte parity. The B-port data 
width can be selected for 8-bit or 1 6-bit operation by 
a simple logic signal at a control pin. 

The MS76502A provides FIFO status using 
Empty/Full, Half Full, and parity error flags. Fast 
access and read/write cycle times make it suitable 
for in many modern microprocessor applications. It 
is manufactured with high performance CMOS 
technology and is available in 52-pin PLCC 
package. All inputs and outputs are fully TTL 
compatible and it operates from a single +5V 
supply. 


Pin Configuration 

52-PIN PLCC 


Logic Symbol 


DQB12 

DQB11 

DQB10 

DQB9 

DQB8 

DQB7 

VSS 

VDD 

DQB6 

DQB5 

DQB4 

DQB3 

DQB2 


21 C 

22 C 

23 C 

24 C 

25 C 

26 C 

27 C 

28 C 

29 C 

30 C 

31 C 

32 C 

33 C 



x _i 


tfi -sf 00 
< < < 
888 


IU. £0 O £ £ 
u_ lu (/> q tr tr 

I |o_ > > Q_ Q_ 
(DlO^COCMt-O^ 

nnnnnnnnrj 


MS76502A 


BIDIRECTIONAL 

FIFO 


52-PLCC 


TTTI 

cS CO 

5 m 
o o 


UTT 

S 


uuUUuu 

S CO O) O r CM P) 

Q Q tr c/) Q |UJ o 

| DC § w q lo < 


TTUTT 
3 $ 5? 

§ < < 
Q o o 

Q Q 


□ 7 

□ 6 

□ 5 

□ 4 

□ 3 

□ 2 
□ 1 

□ 52 

□ 51 

□ 50 

□ 49 

□ 48 

□ 47 


DQA12 

DQA11 

DQA10 

DQA9 

DQA8 

DQA7 

VSS 

VDD 

DQA6 

DQA5 

DQA4 

DQA3 

DQA2 
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Pin Description 

MRST (Ma ster Reset, Input, Active Low) 

The MRST input must be held LOW for the 
specified duration to initialize the FIFO. This input 
must return to HIGH and remain HIGH for normal 
operation. Master Reset does not affect the 
contents of the FIFO, only initialize the appropriate 
control elements. The foilowing conditions prevail 
after reset: 

a) the read and write pointers are cleared and 
point to the first location in the memory. 

b) the EFF output is HIGH to indicate that the 
FIFO is empty. 

c) the HFF output is LOW. 

d) the FIFO output register is initialized to 
indi cate LOW outputs. 

e) the PEF is reset to HIGH. 

LOW on the WR and RD inputs is recommended 
during the initialization. Any transients on these 
inputs may affect the pointers and interfere with the 
proper operation of the device. 

WR (Write Control, Input, Active HIGH) 

A LOW to HIGH transition of this input writes data 
into a FIFO location as determined by the write 
pointer. Data must conform to the specified setup 
and hold time requirements for reliable operation. 
Write operation terminates when the WR input 
returns to its quiescent LOW state. All attempts to 
write data into a full FIFO are ignored. It also should 
be noted that write and read operations are 
independent and asynchronous. Thus, write 
operations can be attempted without any regard to 
the read operations. 

Write pointer updating occurs on the HIGH to 
LOW transition of the WR input. The flag outputs 
are combinatorially derived from the pointers. 
Thus, if there are 32 words in the FIFO because of 
the current write operation, the HFF output goes 
HIGH when the write operation terminates. 
Similarly, if there are 64 words in the FIFO because 
of the current write operation, the EFF output HIGH 
(FIFO full) after the write operation terminates. 

RD (Read Control, Input, Active HIGH) 

A LOW to HIGH transition of this input loads data 
from the FIFO location determined by the read 
pointer into the output register. The read operation 
terminates when the RD input returns quiescent 
LOW state. All read attempts from an empty FIFO 
are ignored and the output register remains 
unaffected. It also should be noted that read and 
write operations are independent and 


MS76502A 

asynchronous. Thus, read operations can be 
attempted without any regard to the write 
operations. 

Read pointer updating occurs on the HIGH to 
LOW transition of the RD input. The flag outputs 
are combinatorially derived from the pointers. 
Thus, if there are less than 32 words in the FIFO 
because of the current read operation, the Half Full 
flag output goes LOW after the read operation 
terminates. Similarly, if the EFF was HIGH 
because the FIFO was full, upon termination of the 
read operation, the EFF output will become LOW. 

DIR (Direction Control, Input) 

Logic level maintained at this input determines 
which one of the two data ports will be used for data 
input; LOW means that A-port is the input and 13- 
port will be the output. On the other hand, HIGH on 
this input designates B-port as the input and A-port 
as the output. The DIR input also affects the 
PRTYL and PRTYH signals as described later. 

It should be noted that this input is not stored on 
the chip and requires a stable level. For reliable 
operation, a read or write operation must not be in 
progress when the logic level on the DIR input 
needs changing. 

DQA0-DQA15 (A-port, Bi-directional) 

These sixteen signals form the 16-bit A-port. If 
the DIR input is LOW, the A-port becomes the data 
input to the FIFO. If the DIR input is HIGH, data 
output from the FIFO is available on the A-port. 
When the A-port is used as the output port, the OE 
input controls the A-port buffers; LOW on OE input 
enables the buffers and HIGH disables the buffers 
into a high impedance state. The PRTYL and 
PRTYH signals are associated with the A-port and 
will be described later. 

DQBO - DQB15 (B-port, Bi-directional) 

These sixteen signals form the 16-bit B-port. If 
the DIR input is HIGH, the B-port becomes the data 
input to the FIFO. If the DIR is LOW, B-port 
provides the data output from the FIFO. When the 
B-port is selected as the output port, the OE input 
controls the B-port buffers; LOW on OE enables the 
buffers and HIGH disables the buffers into a high 
impedance state. 

The B-port may be controlled to be either 8-bit or 
1 6-bit port depending on the logic level present at 
the BTAA/D input. If the B-port is used as an 8-bit 
input port, then the information on DQBO - DQB7 
lines is used and lines DQB8 - DQB15 is ignored. 
On the other hand, i f the B-port is used as an 8-bit 
output port, then the OE controls the DQBO - DQB7 
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buffers and DQB8 - DQB15 buffers are forced 
unconditionally into a high impedance state. 

BT/WD (Byte/Word select, Input) 

The logic level on this input affects the B-port 
data width; LOW means the B-port is 1 6-bit wide 
and HIGH means 8-bit wide. It should be noted that 
the BT/WD input only defines the desired port 
width, the DIR input still specifies whether the B- 
port is an input or output. 

It should be noted that this input is not stored on 
the chip and therefore a stable level must be 
maintained. For reliable operation, read or write 
operations should not be in progress when 
changing the logic level at this input. It is also 
recommended that the desired level on this input be 
established immediately following a reset 
operation. 

AO (Byte Select, Input) 

This input controls the assembling words from 
bytes and splitting words into bytes for the B-port in 
the 8-bit mode. 

When the B-port is an 8-bit output port and the AO 
input is HIGH, the upper byte (bit8 - bitl 5) of the 
word read from the FIFO will be available on DQBO 
- DQB7 respectively. On the other hand, if the AO 
input is LOW, the lower byte (bitO - bit7) of the word 
read from the FIFO will be available on the DQBO - 
DQB7 respectively. 

The AO input is ignored if B-port is selected for 
16-bit operation (B/W input LOW). The AO input is 
not stored on the chip and therefore requires a 
stable logic level. When using the B-port in the 8-bit 
input mode, the WR input must be low when 
changing the level on the AO input. 

PRTYL (A-port lower byte parity, Bi-directional) 

When the A-port is selected as the input port, 
PRTYL is used as an input. Information present on 
this signal is the parity bit for information present on 
DQAO - DQA7. During a write operation, the on- 
chip parity checker performs an odd parity check. If 
there is a parity error PEF flag will be set to LOW. It 
should be noted that write operation proceeds as 
usual. 

When the A-port is selected as the output port, 
the on-chip parity generator provides the odd parity 
for the byte present on DQAO - DQA7 outputs on 
the PRTYL pin. It should be noted that the OE input 
controls the PRTYL output also. Moreover, 
resetting the device clears the FIFO output register. 
Therefore, the PRTYL will be high to reflect odd 
parity. 


MS76502A 

PRTYH (A-port upper byte parity, Bi-directional) 
The operation of the PRTYH signal is identical to 
PRTYL signal described above except that DQA8 - 
DQA15 signals are used for parity checking and 
generation. 

EFF (Empty/Full Flag, Output, Active High) 
This output goes HIGH when the FIFO is empty. 
The FIFO is empty after a reset or all the 
information written into it had been read out. As 
soon a word is written into an empty FIFO all read 
attempts from an empty FIFO will be ignored, the 
EFF output will go LOW. 

The EFF output also goes HIGH again if the FIFO 
contains 256 words that have not been read out 
(FIFO full). All write attempts into full FIFO will be 
ignored. When a word is read out from a full FIFO, 
the EFF goes LOW. 

HFF (Half Full Flag, Output, Active High) 

This output goes HIGH whenever the FIFO 
contains 32 or more words and remains HIGH until 
the words are read out to reach below the half full 
level. 

OE (Output Enable, Input, Active Low) 

This input controls the buffers associated with the 
A-port, B-port, PRTYL and PRTYH signals. When 
OE is LOW, the associated buffer will be enabled to 
drive the pin. If the OE is HIGH the associated 
buffers will be in a high impedance state. 

PEF (A-port Parity Error Flag, Output, 

Active Low) 

When the A-port is used as the input port, the on- 
chip odd parity checker checks the lower byte 
(DQAO - DQA7) and the upper byte (DQA8 - 
DQA15) using the PRTYL and PRTYH signals as 
the corresponding parity check bit. 

If there is a parity error in either byte, the PEF 
output goes LOW when the WR input goes from 
LOW to HIGH to start the write operation. It should 
be noted that writing into the FIFO itself is not 
affected by the parity error. Once the PEF is set, it 
can only be cleared by resetting the FIFO or making 
the A-port as the output port (DIR input HIGH). 

VDD +5V power supply. 

VSS Ground. 
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Bidirectional FIFO Architecture 
The following figure shows the MS76502A 
bidirectional FIFO block diagram. The MS76502A 
bidirectional FIFO features a single bank of 256 x 1 6- 
bit FIFO core, I/O MUX data route multiplexers and 
the 8/16-bit MUX byte/word multiplexer and de- 
multiplexer. The DIR input controls the I/O MUX data 
route multiplexers. 

These multiplexers route the A or B port data to the 
FIFO core input, or the FIFO core output data to the 
B or A port. When the multiplexer selects the A port 
is an input port and the B port is an output port, the 
three-state output buffer at the A port is disabled 
regardless of the Output Control. The B port output 
buffer becomes active if the Output Control is LOW. 

In the reverse direction, input data at the B port is 
routed to the FIFO core input while the three-state 
output buffer at the B port is disabled regardless of 
the Output Control, and output data from the FIFO 
core is routed to the A port. The A port output buffer 
become active if the Output Control is LOW. 


MS76502A 


The BT/WD byte/word multiplexer and de-multiplexer 
controls the B port input and output data width when 
the Byte/Word mode select input (BT/WD) is held at 
a logic HIGH. When the B port is programmed as an 
8-bit input mode, only the low byte data at the B port 
is effective and the high byte data is ignored. 

The AO input addresses this input data to the low byte 
FIFO core or high byte core. When the AO is LOW, 
the 8-bit data is addressed to the low byte FIFO core 
and when AO is HIGH, input data is addressed to the 
high byte of the FIFO core. The data is written into 
the low byte or high byte FIFO core with an active 
write enable. 

In the 8-bit output mode, the B port low byte output is 
effective port and high byte is in the three-state 
condition. The 1 6-bit output data from the FIFO core 
is de-multiplexed by the AO byte select input. The low 
byte data from the FI FO core is selected and available 
if the AO is LOW and the Output Enable is LOW. The 
high byte data is available when the AO is HIGH and 
Output Enable is LOW. The M576502A operation 
truth table is shown on page 5. 


B PORT 
16-bit 
I/O 



Block Diagram 
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Truth Table (Operating Mode) 


DIR 

R 

W 

B/W 

AO 

Function 

L 

L 

T 

X 

X 

1 6-bit write to Port A 

L 

T 

L 

L 

X 

1 6-bit read from Port B 

L 

T 

L 

H 

L 

8-bit read from Port B (LSB) 

L 

T 

L 

H 

H 

8-bit read from Port B (MSB) 

H 

L 

T 

L 

X 

16-bit write to Port B 

H 

L 

T 

H 

L 

8-bit write to Port B (LSB) 

H 

L 

T 

H 

H 

8-bit write to Port B (MSB) 

H 

T 

L 

X 

X 

1 6-bit read from Port A 



7-43 







































MOSEL- VITELIC MS76502A 

Absolute Maximum Ratings W 


Parameter 

Name 

Parameter 

Rating 

Units 

V TERM 

Terminal Voltage with Rerspect to GND 

-0.5 to +7.0 

V 

t bias 

Temperature Under Bias 

-10 to +125 

V 

t stg 

Storage Temperature 

-45 to +120 

°c 

Pt 

Power Dissipation 

1.0 

w 

•out 

D C Output Current 

30 

mA 


NOTES: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause permanent damage to the device. This 
is a stress rating only and functional operation of the device at these or any other conditions above those indicated in the 
operational sections of this specification is not implied. Exposure to absolute amximum rating conditions for extended periods 
may affect reliability. 


Operating Range 


Range 

Ambient 

Temperature 

Vcc 

Commercial 

0°C to +70°C 

5V ± 10% 


Capacitance^ t a = 25°c, f = i .omhz 


Parameter 

Name 

Parameter 

Conditions 

Max. 

Unit 

C|N 

Input Capacitance 

< 

z 

II 

o 

< 

7 

PF 

C DQ 

Output Capacitance 

> 

o 

II 

s 

> 

7 

PF 


1 . This parameter is guaranteed and not tested. 


DC Electrical Characteristics (over the commercial operating range) 


Parameter 

Name 

Parameter 

Test Conditions 

MS76502A (-25, -30) 
Min. Typ. Max. 

Unit 

V IL 

Input LOW Voltage 


0.8 

V 

V| H 

Input HIGH Voltage 


2.2 


V 

IlL 

Input Leakage Current 

V cc = Max, V jn = 0V toV cc 

-10 

10 

pA 

•OL 

Output Leakage Current 

V cc = Max, V in = 0V to V cc 

-10 

10 

pA 

V 0 L 

Output LOW Voltage 

Vcc = Min, ! OL = 8mA A Port > 
l 0L = 4mA B Port and Flags 

0.4 

V 

O 

> 

Output HIGH Voltage 

V C c = Min, I 0 l = -4mA A Port, 
l 0L = 2mA B Port and Flags 

2.4 

V 

•cci 

Operating Current Supply Current 

V C c = Max, >i/o = OmA, 

p = p max 

75 

mA 
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MOSEL- VITELIC MS76502A 


AC Electrical Characteristics (over the commercial operating range) 


Parameter 

Name 

Parameter 

MS76502A-25 
Min. Max. 

MS76502A-30 
Min. Max. 

Units 

f. 

Shift Frequency 

— 

25 

— 

33 

MHz 

fs 

Shift Frequency 

— 

25 

— 

33 

MHz 

ReadCycIe 

*RC 

Read Cycle Time 

40 

— 

30 

— 

ns 

*A 

Access Time 

— 

20 

— 

15 

ns 

*RPW 

Read Pulse Width 

12 

— 

10 

— 

ns 

*RR 

Read Recovery Time 

12 

— 

10 

— 

ns 

tpv 

Data Valid from Read Pulse High 

5 

— 

3 

— 

ns 

Write Cycle 

twc 

Write Cycle Time 

40 

— 

30 

— 

ns 

Ww (1) 

Write Pulse Width 

12 

— 

10 

— 

ns 

*WR 

Write Recovery Time 

12 

— 

10 

— 

ns 

tos {2) 

Data Setup Time 

2 

— 

1 

— 

ns 

*dh (2) 

Data Hold Time 

4 

— 

3 

— 

ns 

Flag Timing 

*REF 

Read High to Empty Flag High 

— 

15 

— 

12 

ns 

^RHF 

Read High to Half Full Flag Low 

— 

35 

— 

30 

ns 

^RFF 

Read High to Full Flag Low 

— 

22 

— 

20 

ns 

*WEF 

Write High to Empty Flag Low 

— 

22 

— 

20 

ns 

tWHF 

Write High to Half Full Flag High 

— 

35 

— 

30 

ns 

l RPE 

Read Pulse Width After EF High 

— 

22 

— 

20 

ns 

*PEV 

Write High to Parity Flag Valid 

— 

22 

— 

25 

ns 

Wff 

Write High to Full Flag HIGH 

— 

22 

— 

20 

ns 

Reset Timing 

tRSC 

Reset Cycle Time 

40 

— 

30 

— 

ns 

*RS (1) 

Reset Pulse Width 

25 

— 

25 

— 

ns 

*RSS 

Reset Setup Time 

25 

— 

25 

— 

ns 

*RSR 

Reset Recovery Time 

10 

— 

10 

— 

ns 

^EFH 

Reset to Empty Flag High 

— 

25 

— 

20 

ns 

^HFL 

Reset to Half Full Flag Low 

— 

25 

— 

25 

ns 

*ffd 

Reset to Data Clear 

— 

25 

— 

25 

ns 

*RSP 

Reset to Parity Bits High 

— 

25 

— 

20 

ns 
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MOSEL- VITELIC MS76502A 


AC Electrical Characteristics (Continued) 


Parameter 

Name 

Parameter 

MS76502A-25 
Min. Max. 

MS76502A-30 
Min. Max. 

Units 

fs 

Shift Frequency 

— 

25 

— 

33 

MHz 

Direction Control Timing (DIR) 

tDRWS 

DIR Change to Read/Write High Setup 

40 

— 

30 

— 

ns 

tDRWH 

DIR Change to Read/Write High Hold 

40 

— 

30 

— 

ns 

*DPH 

DIR Change to Error-Flag High 

25 

— 

25 

— 

ns 

B/W Mode Timing (B/W) 

^MRWS 

B/W Mode Change to Read/Write High Setup 

40 

— 

30 

— 

ns 

tMRWH 

B/W Mode Change to Read/Write High Hold 

40 

— 

30 

— 

ns 

AO Access Timing (AO) 

UoRWS (2) 

AO Access Time Setup Time 

3 

— 

3 

— 

ns 

UoRWH (2) 

AO Access Time Hold Time 

8 

— 

5 


ns 

Output Enable Timing (OE) 

k)EDHZ (2) 

OE High to Output High-Z 

— 

12 

— 

12 

ns 

tOEDLS 

OE Low to Output Low-Z 

— 

12 

— 

12 

ns 

Fall-Throu 

gh Timing 

i : 

i i 


^WEF 

Write High to Empty Flag Low 

— 

25 

— 

20 

ns 


Write High to Data Output Valid 

10 

35 

10 

30 

ns 


NOTES: 

1 . Pulse widths less than minimum values are not allowed. 

2. Values guaranteed by design, not currently tested. 
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AC Test Conditions 


MS76502A 


Input Pulse Levels 

0V to 3.0V 

Input Rise and Fall Times 

5ns 

Timing Reference Levels 

1.5 V 


AC Test Loads and Waveforms 


R1 4800 


R1 4800 


5V o 


AW* — i 


5V o 


AW — | 


OUTPUT o 


T 


-j— 30pF | 

I INCLUDING 
^ JIG AND ^ 
SCOPE 


R2 

255£2 


OUTPUT O 


T 


T 5PF I 

I INCLUDING? 

^ JIG AND ^ 
SCOPE 


Figure la 


Figure 1b 


Equivalent to: 


THEVENIN EQUIVALENT 


167Q 

OUTPUT o aaa o i.73v 


ALL INPUT PULSES 


3.0V 

GND 




5 ns 


90% 

10% 


k 



Key to Switching Waveforms 


WAVEFORM 

INPUTS 

OUTPUTS 


MUST BE 
STEADY 

WILL BE 
STEADY 


MAY CHANGE 
FROM H TO L 

WILL BE 
CHANGING 
FROM H TO L 


MAY CHANGE 
FROM L TO H 

WILL BE 
CHANGING 
FROM L TO H 

xxxx 

DON'T CARE: 
ANY CHANGE 
PERMITTED 

CHANGING: 

STATE 

UNKNOWN 


DOES NOT 
APPLY 

CENTER 

LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 


R2 

255Q 
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Timing Waveforms 

Data Out Timing - FIFO Contains 256 Words (?) 



Data Out Timing - FIFO Contains 129 Data Words (?) 



Data Out Timing - FIFO Contains 2 Data Words (?) 
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Data In Timing - FIFO Contains 0 Words(T) 



Direction Change to Parity Flag Cleared Timing 

h Wh 


DIR 

PER 


; 

nnnun 
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Ordering Information 


MS76502A 


Speed 

Ordering 


Temperature 

(MHz) 

Part Number 1 ) 

Package 

Range 

25 

MS76502A-25JC 

52 Pin Plastic PLCC 

0°C to +70°C 

30 

MS76502A-30JC 

52 Pin Plastic PLCC 

0°C to +70°C 
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MOSEL- VITELIC MS76542 

256x36x2 

BIDIRECTIONAL FIFO 


Features 

■ Fast cycle times - 25/30/35 ns 

■ Two 256 x 36 Bit FIFO Buffers 

■ Wide 36-bit word width 

■ Selectable 9/1 8/36-bit word width on port-B 

■ Fully Asynchronous port-to-port communica- 
tions 

■ High speed, port-synchronous clocking mecha- 
nism 

- Edge triggered clocks 

- R/W, Enable, & Address pins sampled on 
the rising clock edge 

- Synchronous request acknowledge 
handshake (optional) 

■ Asynchronous output enables 

■ Dedicated FIFO status flags for Empty, Half- 
Full, & Full flags 

■ Programmable status flags for Almost Empty & 
Almost Full 

■ Mailbox registers with synchronized flags 

■ Data bypass function 

■ Data retransmit function 

■ Byte parity check 

■ TTL & CMOS compatible I/O 

■ Area efficient QFP package 


Description 

The MS76542 contains two FIFO buffers which 
operate in parallel but opposite directions for 
bidirectional data buffering. The two FIFO buffers 
are each organized as 256 words by 36 bits. The 
MS76542 is ideal for either wide unidirectional or 
bidirectional data applications, since component 
count and board area is reduced. 

Each port has its own port-synchronous clock, 
but the two ports may operate asynchronously 
relative to each other. Data flow is initiated on a port 
by the rising edge of the appropriate clock and read/ 
write control signals. Clock duty cycles can vary 
from 40% to 60% without sacrificing performance. 

FIFO status flags monitor the extent to which the 
FIFO buffers have been filled. These include 
Empty, Almost Empty, Half Full, Almost Full, and 
Full flags for each FIFO. The Almost Empty and 
Empty Full flags are programmable over the entire 
FIFO depth, but are conveniently initialized to 8 
locations from the respective boundaries at reset. 

A synchronous request acknowledge handshake 
is provided on each port for FIFO data accesses. 
This request-acknowledge handshake resolves 
FIFO full and empty boundary conditions, when the 
two ports are operated asynchronously relative to 
each other. 

Two mailbox registers provide a separate path for 
passing control status words between ports. Each 
mailbox has a flag which is synchronized to the 
reading port’s clock. This mailbox function can 
facilitate the synchronization of data transfers 
between asynchronous systems. 

A Data Bypass mode allows Port-A to directly 
transfer data to or from Port-B at reset. In this mode 
the device acts as a registered transceiver under 
Port-A control. For instance, a master processor on 
Port-A can use the Data Bypass feature to pass 
initialization or configuration information directly to 
or from a peripheral device on Port-B during a 
system start-up. 

A word width select option is provided on Port B 
for 9 bit, 1 8 bit, or 36 bit data accesses. This allows 
word width matching between Port A and B with no 
additional logic; and ensures maximum utilization of 
bus bandwidths. A Byte Parity Check Flag on each 
port ensures data integrity. These flags initialize for 
odd data parity at reset, but may be reprogrammed 
for even or odd parity. 
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Signal Descriptions 

Reset (RS) 

This input must be driven LOW for a specified 
period of time to initialize the device. After 
initialization, this input must return to HIGH for 
proper operation of the device. 

When the RS input is LOW, the MS76542 is in 
data bypass mode of operation. See functional 
description for details. 

After initialization, the control section of the 
MS76542 will be in the default state. See functional 
description for details. 

A-Port Data Bus (DOA - D35A) 

These 36 bi-directional signals form the A-port 
data bus. If the OE A is HIGH, the A-port data bus 
receivers are enabled and the internal bus drivers 
are disabled. However, if the OE A input is LOW, the 
internal A-port data bus drivers are unconditionally 
enabled to drive the bus. 

During a FIFO write operation from the A-port, 
36-bit information from this bus will be written into 
the FIFO#1. During this operation, the 36 bits 
present on this bus are treated as four 9-bit bytes 
(eight data bits and one parity bit). The four bytes of 
a 36-bit word are grouped as DOA - D8A, D9A - 
D17A, D18A- D26A, and D26A - D35A. 

During a FIFO read operation, 36-bit read from 
FIFO 2 will be available on this bus. During read 
operations, the parity check logic treats DOA - D8A, 
D9A - D17A, D18A - D25A, and26A D35A as four 
parity protected bytes. 

B-Port Data Bus (DOB - D35B) 

These 36 bi-directional signals form the B-port 
data bus. If the OE B is HIGH, the B-port data bus 
receivers are enabled and the internal bus drivers 
are disabled. However, if the OE B input is LOW, the 
internal B-port data bus drivers are unconditionally 
enabled to drive the bus. 

During a FIFO write operation from the B-port, 
36-bit information from this bus will be written into 
the FIFO 2. During this operation, the 36 bits 
present on this bus are treated as four 9-bit bytes 
(eight data bits and one parity bit). The four bytes of 
a 36-bit word are grouped as DOB - D8B, D9B - 
D17B, D18B - D25B, and D26B - D35B. 
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During a FIFO read operation, 36-bit read from 
FIFO#1 will be available on this bus. During read 
operations, the parity check logic treats DOB - D8B, 
D9B - D17B, D18B - D25B, and D26B - D35B as 
four parity protected bytes. 

During FIFO read and FIFO write operations 
only, the B-port bus width is determined by the 
WSO - WS1 inputs. See functional description for 
details. 

A-Port Clock (CK a ) 

Free running A-Port clock input. 

B-Port Clock (CK b ) 

Free running B-Port clock input. 

A-Port Read/Write Control (R/W A ) 

Logic level at this input is sampled by the LOW- 
to-HIGH transition of the CK A input; HIGH specifies 
read and LOW specifies write. The actual read or 
write operation does not start until the EN A input is 
sampled HIGH also. 

A-Port Read/Write Enable (EN A ) 

Logic level at this input is sampled by the LOW- 
to-HIGH transition of the CK A input. If this inputjs 
sampled HIGH operation specified by the R/W A 
input is performed. 

B-Port Read/Write Control (R/W B ) 

Logic level at this input is sampled by the LOW- 
to-HIGH transition of the CK B input; HIGH specifies 
read and LOW specifies write. The actual read or 
write operation does not start until the EN B input is 
sampled HIGH also. 

B-Port Read/Write Enable (EN B ) 

Logic level at this input is sampled by the LOW- 
to-HIGH transition of the CK B input. If this inputjs 
sampled HIGH operation specified by the R/W B 
input is performed. 

A-Port Control Register Address (AOA - A2A) 

Logic level present on these three inputs is 
sampled by the LOW-to-HIGH transition of the CK A 
input to select various registers according to the 
following table: 
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AOA 

A1A 

A2A 


L 

L 

L 

AF2 Flag Offset Register 

L 

L 

H 

AE2 Flag offset Register 

L 

H 

L 

AF1 Flag Offset Register 

L 

H 

H 

AE1 Flag Offset Register 

H 

L 

L 

Odd/Even Parity Select 

H 

L 

H 

Select all flag offset registers 

H 

H 

L 

Mailbox 

H 

H 

H 

FIFO 


B-Port Control Register Address (AOB) 

Logic level present on this input is sampled by the 
LOW-to-HIGH transition of the CK B input. If 
sampled HIGH, FIFO operation is selected. On the 
other hand, if sampled LOW, the mailbox is 
selected. 

A-Port Output Enable (OE A ) 

LOW on this input unconditionally enables the A- 
port data bus drivers and HIGH unconditionally 
disables them input high impedance state. 

B-Port Output Enable (OE B ) 

LOW on this input unconditionally enables the B- 
port data bus drivers and HIGH unconditionally 
disables them input high impedance state. 

FIFO #1 Full Flag (FF1) 

LOW on this output indicates that the FIFO#1 is 
full and write operations into FIFO#1 are locked out. 
This output goes LOW on the LOW-to-HIGH 
transition of CK A input for a write operation that will 
fill the FIFO#1 . This flag will go HIGH on the HIGH- 
to-LOW transition of the CK B input for a read 
operation from a full FIFO#1 . This flag will be HIGH 
after reset. 

FIFO #2 Full Flag (FF2) 

LOW on this output indicates that the FIFO#1 is 
full and write operations into F!FO#2 are locked out. 
This output goes LOW on the LOW-to-HIGH 
transition of CK A input for a write operation that will 
fill the FIFO#2. This flag will go HIGH on the HIGH- 
to-LOW transition of the CK B input for a read 
operation from a full FIFO#2. This flag will be HIGH 
after reset. 


FIFO #1 Almost-Full Flag (AF1) 

LOW on this output indicates that the FIFO#1 has 
filled to a preset depth. The preset depth is 
determined by the values loaded into the AF1 Flag 
Offset Register. After a reset, the default value is 
eight words from the FIFO#1 end boundary. 

FIFO #2 Almost-Full Flag (AF2) 

LOW on this output indicates that the FIFO#2 has 
filled to a preset depth. The preset depth is 
determined by the values loaded into the AF2 Flag 
Offset Register. After a reset, the default value is 
eight words from the FIFO#2 end boundary. 

FIFO #1 Half-Full Flag (HF1) 

LOW on this output indicates that FIFO#1 is half 
full from the physical end boundary. This output 
goes LOW during a write operation on the LOW-to- 
HIGH transition of CK A input that half fills the 
F!FO#1. This output goes HIGH during a read 
operation on the HIGH-to-LOW transition of the 
CK b input from the half full FIFO#1 . 

FIFO #2 Half-Full Flag (HF2) 

LOW on this output indicates that FIFO#2 is half 
full from the physical end boundary. This output 
goes LOW during a write operation on the LOW-to- 
HIGH transition of CK B input that half fills the 
FIFO#2. This output goes HIGH during a read 
operation on the HIGH-to-LOW transition of the 
CK a input from the half full FIFO#2. 

FIFO #1 Empty Flag (EF1) 

LOW on this output indicates that FIFO#1 
contains no valid data. This flag goes LOW on the 
LOW-to-HIGH transition of CK B input that empties 
the FIFO#1. This output goes HIGH on the LOW- 
to-HIGH transition of the CK A input for write into 
empty FIFO#1 . 

FIFO #2 Empty Flag (EF2) 

LOW on this output indicates that FIFO#2 
contains no valid data. This flag goes LOW on the 
LOW-to-HIGH transition of CK A input that empties 
the FIFO#2. This output goes HIGH on the LOW- 
to-HIGH transition of the CK B input for write into 
empty FIFO#2. 

FIFO #1 Almost-Empty Flag (AE1) 

LOW on this output indicates that read operations 
from FIFO#1 reached to predetermined boundary. 
The predetermined boundary is determined by the 
value loaded into the AE1 Flag Offset Register. 
After a reset, the default value is 8 locations from 
the beginning FIFO#1 boundary. 
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FIFO #2 Almost-Empty Flag (AE2) 

LOW on this output indicates that read 
operations from FIFO#2 reached to 
predetermined boundary. The predetermined 
boundary is determined by the value loaded into 
the AE2 Flag Offset Register. After a reset, the 
default value is 8 locations from the beginning 
FIFO#2 boundary. 

A-Port Parity Flag (PF A ) 

LOW on this output indicates that a parity error 
in one or more bytes of the information present 
on the A-Port data bus. 

A-Port Parity Flag (PF B ) 

LOW on this output indicates that a parity error 
in one or more bytes of the information present 
on the B-Port data bus. 


New Mail Alert Mailbox#1 (MBF1) 

LOW on this output indicates that information 
was written into Mailbox#1 . When B-port reads 
the Mailbox#1, this output will go HIGH on the 
LOW-to-HIGH transition of the CK B input. This is 
a status indicator only and does not inhibit 
mailbox operations. 


New Mail Alert Mailbox #2 (MBF2) 

LOW on this output indicates that information 
was written into Mailbox#2. When A-port reads 
the Mailbox#2, this output will go HIGH on the 
LOW-to-HIGH transition of the CK A input. This is 
a status indicator only and does not inhibit 
mailbox operations. 
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WS1 

WSO 


L 

L 

9-bit 

L 

H 

18-bit 

H 

X 

36-bit 


B-Port Word Width Select (WSO - WS1) 

Logic levels present on these two inputs specify 
the B-Port data width for FIFO operations only 
according to the following table. These pins have 
no effect on Data Bypass or Mailbox operations. 

FIFO #1 Retransmit (RT 1) 

If this input is sampled LOW by the LOW-to- 
HIGH transition of the CK B input, the read pointer 
for FIFO#1 is reset to the first location. FIFO#1 
write pointer is not effected. See Operational 
Description section for details on retransmit 
operation. 

FIFO #2 Retransmit (RT2) 

If this input is sampled LOW by the LOW-to- 
HIGH transition of the CK A input, the read pointer 
for FIFO#2 is reset to the first location. FIFO#2 
write pointer is not effected. See Operational 
Description section for details on retransmit 
operation. 

A-Port Handshake (REQA & ACKA) 

These two signals are used for synchronous 
handshake by the A-Port. Detailed description is 
found in Operational Description section. 

A-Port Handshake (REQB & ACKB) 

These two signals are used for synchronous 
handshake by the B-Port. Detailed description is 
found in Operational Description section. 
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Functional Block Diagram 


RS 


MBF 2 


A2A 

Aia 

Aqa 


CKa 

R/W a 

EN a 

REQa 

ACK a 

FF 1 

AF 1 

RT 2 


ef 2 

ae 2 


OE a 

PFa 

Dqa - D 35A 



MBFt 


A0 b 


CKb 

R/W b 

EN b 

REQ b 

ACK b 

l ! 1 

AE, 

RTi 

FF 2 

hf 2 

af 2 


OE b 

PFb 

D 0B ■ D 35B 

WSq, WS 1 
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Absolute Maximum Ratings M 


Parameter 

Rating 

Supply Voltage to V ss Potential 

-0.5V to 7V 

Signal Pin Voltage to V S s Potential 3 

-0.5V to V cc + 0.5V 

DC Output Current 2 

±40mA 

Storage Temperature Range 

-65°C to 150°C 

Power Dissipation (Package Limit) 

2 Watts (Quad Flat Pack) 


Operating Range 


Paramter 

Name 

Parameter 

Min 

Max 

Unit 

Ta 

Temperature, Ambient 

0 

70 

°C 

< 

o 

o 

Supply Voltage 

4.5 

5.5 

V 

Vss 

Supply Voltage 

0 

0 

V 

V,L 

Logic LOW Input Voltage 3 

-0.5 

0.8 

V 

V,H 

Logic HIGH Input Voltage 

2.2 

V CC + 0.5 

V 


DC Electrical Characteristics (over operating range) 


Parameter 

Name 

Parameter 

Test Conditions 

Min 

Max 

Unit 

lu 

Input Leakage Current 

V cc = 5.5V, V| N = 0V to V cc 

-10 

10 

mA 

■lo 

I/O Leakage Current 

OE > V||_|, 0V < Vqut ^ Vcc 

-10 

10 

mA 

v 0L 

Logic LOW Output Voltage 

I 0 l = 8.0mA 


0.4 

V 

X 

o 

> 

Logic HIGH OutputVoltage 

Iqh =-2.0mA 

m 


V 

•cc 

Average Supply Current 4 



280 

mA 

•cC2 

Average Standby Supply Current 4 

All Inputs = V ihmin (Clock idle) 



mA 

•CC3 

Power-Down Supply Current 4 

All Inputs = V c c - 0.2V (Clock idle) 



mA 


AC Test Conditions 

Parameter 

Rating 

Input Pulse Levels 

V SS to 3V 

Input Rise and Fall Times 

5ns 

(10% to 90%) 


Output Reference Levels 

1.5V 

Input Timing Reference Levels 

1.5V 

Output Load, Timing Tests 

See Loading 


+5V 


DEVICE 

UNDER 

TEST 


Capacitance 


5,6 



Parameter 

Rating 

C iN (Input Capacitance) 

8pF 

C 0 (OutputCapacitance) 

8pF 


* INCLUDES JIG AND SCOPE CAPACITANCES 
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AC Electrical Characteristics W v cc = sv ± 10 %, t a = o°c to 70°c 


Parameter 

Name 

Description 

-25 

-30 

-35 | 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

f cc 

Clock Cycle Frequency 

— 

40 

— 

33 

— 

28.5 

MHz 

fee ! 

Clock Cycle Time 

25 

— 

30 

— 

35 

— 

ns 

tCH 

Clock High Time 

10 

— 

12 


15 

— 

ns 

tCL 

Clock Low Time 

10 

— 

12 

— 

15 

— 

ns 

tos 

Data Setup Time 

11 

— 

13 

— 

15 

— 

ns 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

ns 

*ES 

Enable Setup Time 12 

11 

— 

13 

— 

15 

— 

ns 

‘eh 

Enable Hold Time 12 

0 


0 

— 

0 

— 

ns 

*RWS 

Read/Write Setup Time 

13 

— 

15 

— 

18 

— 

ns 

*RWH 

Read/Write Hold Time 

0 

— 

0 

— 

0 

— 

ns 

^RQS 

Request Setup Time 12 

15 

— 

18 

— 

21 

— 

ns 

*RQH 

Request Hold Time 12 

0 

— 

0 

— 

0 

— 

ns 

*AS 

Address Setup Time 12 

15 

— 

18 

— 

21 

— 

ns 

*ah 

Address Hold Time 12 

0 

— 

0 

— 

0 

— 

ns 

U 

Data Output Access Time 

— 

15 

— 

20 

— 

25 

ns 

UCK 

Acknowledge Access Time 

— 

17 

— 

20 

— 

25 

ns 

tOH 

Output Hold Time 

5 

— 

5 

— 

5 

— 

ns 

*ZX 

Output Enable Time,OE LOW to D 0 - D35 Low-Z 8 

5 

— 

5 

— 

5 

— 

ns 

‘xz 

Output Disable Time,OE HIGH to D 0 - D35 High-Z 8 

— 

15 

— 

20 

— 

25 

ns 

‘ef 

Clock to EF Flag Valid (Empty Flag) 

— 

20 

— 

25 

— 

30 

ns 

t F F 

Clock to FF Flag Valid (Full Flag) 

— 

20 

— 

25 

— 

30 

ns 

W 

Clock to HF Flag Valid (Half-Full) 

— 

20 

— 

25 

— 

30 

ns 

*AE 

Clock to AE Flag Valid (Almost-Empty) 

— 

20 

— 

25 

— 

30 

ns 

Uf 

Clock to AF Flag Valid (Almost-Full) 

— 

20 

— 

25 

— 

30 

ns 

*MBF 

Clock to MBF Flag Valid (Mailbox Flag) 

— 

15 

— 

20 

— 

25 

ns 


Data to Parity Flag Valid 

— 

17 

— 

20 

65 

25 

ns 

*RS 

Reset/Retransmit Pulse Width 13 

40/25 

— 


— 

65/35 

— 

ns 

foss 

Reset/Retransmit Setup Time 9 

20 

— 

25 

— 

30 

n 

ns 

^RSH 

Reset/Retransmit Hold Time 9 

10 

— 

15 

— 

20 

— 

ns 

*RF 

Reset Low to Flag Valid 

— 

35 

— 

40 

— 

45 

ns 

Vrl 

First Read Latency 10 

25 

— 

30 

— 

35 

— 

ns 

t F WL 

First Write Latency 1 1 

25 

— ■ 

30 

— 

35 

— 

ns 

*BS 

Bypass Data Setup 

15 

— 

18 

— 

21 

— 

ns 

^BH 

Bypass Data Hold 

5 

— 

5 

— 

5 

— 

ns 

*BA 

Bypass Data Access 

— 

20 

— 

25 

— 

30 

ns 
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MOSE L- VITELIC 

NOTES: 

1 . Stresses greater than those listed under ‘Absolute 
Maximum Ratings’ may cause permanent damage to the 
device. This is a stress rating tor transient conditions 
only. Functional operation of the device at these or any 
other conditions outside those indicated in the ‘Operating 
Range' of this specification is not implied. Exposure to 
absolute maximum rating conditions hr extended periods 
may affect reliability. 

2. Outputs should not be shorted for more than 30 seconds. 
No more than one output should be shorted at any time. 

3. Negative undershoot of 1 .5V in amplitude is permitted for 
up to 1 0ns, once per cycle. 

4. *cc> , CC2* and >003 are dependent upon actual output 
loading, and l cc is also dependent on cycle rates. 
Specified values are with outputs open; and, for l cc , 
operating at minimum cycle times. 

5. Sample tested only. 

6. Capacitances are maximum values at 25°C, measured at 
1.0MHz with V| N = 0V. 


MS76542 

7. Timing measurements performed at ‘AC Test Condition’ 
levels. 

8. Values are guaranteed by design; not currently production 
tested. 

9. t RSS and/or t RSH need not be met unless a rising edge of 
CKA occurs while ENA is being asserted, or else a rising 
edge of CK A occurs while EN B is being asserted. 

1 0. tpwL is the minimum first-write-to-first-read delay, following 
an empty condition, which is required to assure valid read 
data. 

1 1 . tpwL is the minimum first-read-to-first-write delay, following 
a full condition, which is required to assure successful 
writing of data. 

12 - Us»*ah address setup times and hold times need only be 
satisfied at dock edges which occur while the correspond- 
ing enables are being asserted. 

13. First number used only when CK A or CK B is enabled t RS = 
tRSS + tCH + tRSH. 
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Functional Description 

Reset 

The device is reset whenever the asynchronous 
Reset (RS) input is taken to LOW state. A reset is 
required after power up before the first write 
operation may occur. The MS76542 is fully ready 
for operation after reset. No device programming is 
required if the default states described below are 
acceptable. 

A reset operation initializes the read address and 
write address pointers for FlFO#1 and FIFO#2 to 
those FIFO ‘s first memory locations. FIFO and 
mailbox status flags are updated to indicate an 
empty condition. In addition, the programmable- 
status-flag offset values are initialized to eight. 
Thus the AE 1 /AE 2 flag gets asserted within^ eight 
locations of an empty condition, and the AF 1 /AF 2 
flag likewise gets asserted within eight locations of 
a full condition for FIFO#1/FIFO#2 respectively. 

Bypass Operation 

During reset (whenever RS is LOW) the device 
acts as a registered transceiver, bypassing the 
internal FIFO memories. Port A acts as the master 
port. A write or read operation on Port A during 
reset transfers data directly to or from Port B. Port 
B is considered to be the slave, and does not permit 
write or read operations during reset. The direction 
of the bypass data transmission is determined by 
the R/W a control input, which does not get 
overridden by the RS input. The bypass capability 
may be used to pass initialization or configuration 
data directly between a master processor and a 
peripheral device at reset. 

Address Modes 

Address pins select the device resource to be 
accessed by each port. Port A has three resource 
register select inputs, A oa , A 1a , and A 2A , which 
select between FIFO access, mailbox register 
access, flag offset value programming operating 
mode. Port B has a single address input A 0B , to 
select between FIFO access or mailbox register 
access. The status of the resource register select 
inputs is sampled at the rising edge of an enabled 
clock (CK a or CK b ). Select input definitions are 
summarized in Table 1. 
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Table 1. Resource Register Addresses 


a 2A 1 

Aia I 

a 0A | 

RESOURCE 

Port A 

H 

H 

H 

FIFO 

H 

H 

L 

Mailbox 

H 

L 

H 

AF 2 ,AE 2 , AFi, AEi Flag 

Offset Registers 

H 

L 

L 

Parity Mode Bit 

L 

H 

H 

AE 1 Flag Offset Register 

L 

H 

L 

Flag Offset Register 

L 

L 

H 

AE 2 FlagOffset Register 

L 

L 

L 

AF 2 Flag Offset Register 

A 0 b 

RESOURCE 

Port A 

H 

FIFO 

L 

Mailbox 


FIFO Write 

Port A writes to FIFO #1 and Port B writes to 
FIFO#2. A write operation is initiated on the rising 
edge of a clock (CK A or CK B ) whenever: the 
appropriate enable (EN^or EN B )_js held HIGH; the 
Read/Write control (R/W A or R/W B ) is held LOW; 
the FIFO address is selected; and the prescribed 
setup and hold times must also be observed on the 
data bus pins DOA - D3A5 or DQBO - DQB35. 

When a FIFO full conditions is reached write 
operations are locked out. Following the first read 
operation from a full FIFO, another memory 
location is freed up and the corresponding Full Flag 
is deasserted (FF = HIGH). The first write 
operation should begin no earlier than a First Write 
Latency (t FWL ) after the first read operation from a 
full FIFO, to ensure that correct read data is 
retrieved. 
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FIFO Read 

Port A reads from FIFO#2, and Port B reads from 
FIFO #1 . A read operation is initiated on the rising 
edge of a clock (CK A or CK B ) whenever: the 
appropriate enable (EN^or EN B ]_[s held HIGH; the 
Read/Write control (R/W A or R/W B ) is held HIGH; 
and the FIFO address is selected; and the 
prescribed setup and hold times are observed for all 
of these signals. Read data becomes valid on the 
data-bus pins by a time tA after the rising clock 
(CK a or CK b ) edge, provided that the outputs are 
enabled. 

OE a and OE B are assertive-LOW, asynchronous 
output enables. Their effect is only to enable or 
disable the output drivers of the respective Port. 
Disabling the outputs does not disable a read 
operation; data transmitted to the corresponding 
output register will remain available later, when the 
outputs are again enabled, unless subsequently 
overwrite. 

When an empty condition is reached, read 
operations are locked out until a valid write 
operation(s) has loaded additional data into the 
FIFO. Following the first write to an jsmpty FIFO, 
the corresponding empty flag (EF) will be 
deasserted (HIGH). The first read operation should 
begin no earlier than a First Read Latency (t FRL ) 
after the first write to an empty FIFO, to ensure that 
correct read data is retrieved. 

Dedicated FIFO Status Flags 

Six dedicated FIFO status flags are included for 
full (FF]_and FF^ hajMull _JHF-| and_HF 2 ), and 
empty (EF 1 and EF 2 ) FF-,, HFj, and EFj indicate 
the status of FIFO #1; and FF 2 , HF 2 , and EF 2 
indicate the status of FIFO#2. 

A full flag is asserted following the rising clock 
edge for a write operation that fills the FIFO. A full 
flag is deasserted following the falling clock edge 
for a read operation to a full FIFO. A half-full flag Is 
updated following the rising clock edge of a read or 
write operation to a FIFO. An empty flag is asserted 
following the rising edge for a read operation that 
empties the FIFO. An empty flag is deasserted 
following the falling dock edge for a write operation 
to an empty FIFO. 

Programmable Status Flags 

Four programmable FIFO status flags are 
provided, two for almost-full (AFi and AF 2 ) and two 
for almost empty (AE 1 and AE 2 ). Thus, each port 
has two programmable flags to monitor the status of 
the two internal FIFO buffer memories. The offset 
values for these flags are initialized to eight 
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locations from the respective FIFO boundaries 
during reset, but can be reprogrammed over the 
entire FIFO depth. 

Flag offsets may be written or read through the 
Port A data bus. All four programmable FIFO status 
flag offsets can be set simultaneously through a 
single 36-bit status word; or, each programmable 
flag offset can be set individually, through one of 
four 8-bit status words. Table 3 illustrates the data 
format for flag-programming words. 

Mailbox Operation 

Two mailbox registers are provided for passing 
control/status words between ports. Each port can 
read its own mailbox and write to the other port’s 
mailbox. Mailbox access is performed on the rising 
edge of the controlling FIFO’s clock, with the 
mailbox address selected and the enable (EN A or 
EN b ) HIGH. That is, writing to Mailbox Register#*!, 
or reading from Mailbox Register#2, is the 
synchronized to CK A ; and writing to Mailbox 
Register#2, or reading from Mailbox Register#1 , is 
synchronized to CK R . 

The R/V\ l NB and OE^ pins control the direction 
and availability of mailbox register access. Each 
mailbox register has its own New-Mail-Alert 
Flag, which is synchronized to the reading port’s 
clock. These New-Mail-Alert Flags are status 
indicators only, and cannot inhibit mailbox register 
read or write operations. 

Request Acknowledge Handshake 

An optional, synchronous, request-acknowledge 
handshake feature is provided for each port, to 
perform boundary synchronization between 
asynchronously-operated ports. The Request input 
(REQ/^) is sampled at a rising clock edge. With 
REQ^ HIGH, RA/V/vs determines whether a FIFO 
read or FIFO write operation is being requested. 
The Acknowledge output (ACK a/b ) is updated 
during the following clock cyclefsJ.ACK^ meets 
the setup and hold time requirements of the Enable 
input (EN a or EN B ). Therefore, ACK^b may be tied 
back to the enable input to directly gate FIFO 
accesses, at a slight decrease in maximum 
operating frequency. 

The assertion of ACK^b signifies that REQ^b 
was asserted. However, ACK^b does not depend 
logically on EN^; and thus the assertion of ACK^b 

does not prove that a FIFO write access or read 
access actually did occur. While REQ MB and EN^b 
are being held HIGH, ACK^b may be considered as 
a synchronous, predictive boundary flag. That is 
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ACKa/b acts as a synchronized predictor of the full 
flag for write operations, or as a synchronized 
predictor of the empty flag for read operations. 
Outside the ‘almost-empty’ region, ACKa/b remains 
continuously HIGH. Within the ‘almost-fulP region 
or the ‘almost-empty’ region, ACKa/b occurs only on 
every third cycle, to prevent an overrun of the 
FIFO’s actual full or empty boundaries and to 
ensure that the t FWL (first write latency) and t FRL 
(first read latency) specifications are satisfied 
before ACKa/b is received. The ‘almost full region’ 
is defined as that region, where the almost-full flag 
is being asserted, ‘and the ‘almost-empty region’ as 
‘that region, where the almost-empty flag is being 
asserted.’ Thus the extent of these ‘almost’ regions 
depends on how the system has programmed the 
offset values for the Almost-Full Flags and the 
Almost-Empty Flags. If the system has not 
programmed them, these offset values remain at 
their default values, eight in each case. 

If a write attempt is unsuccessful because the 
corresponding FIFO is full, or if a read attempt is 
unsuccessful because the corresponding FIFO is 
empty, ACKa/b is not asserted in response to 
REQa/b- 

If the REQ/ACK handshake is not used then the 
REQa/b input may be used as a second enable 
input at a possible minor loss in maximum operating 
speed. In this case the ACKa/b output may be 
ignored. 

WARNING: Whether or not the REQ/ACK hand 
shake is being used the REQa/b input f° r a port 
must be asserted for the corresponding FIFO to 
operate. 

Data Retransmit 

A retransmit operation resets the read-address 
pointer of the corresponding FIFO(#1 or #2) back to 
the first FIFO physical location, so that data may be 
reread. The write pointer is not affected. The status 
flags are updated;and a block of up to 256 data 
words, which previously had been written and read 
from a FIFO, can be retrieved.The block to be 
retransmitted is bounced by the first FIFO location 
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and the FIFO location addressed by the write 
pointer. FIFO#1 retransmit is initiated by strobing 
the RT 1 pin LOW. FIFO#2 retransmit is initiated by 
strobing the RT 2 pin LOW. Read and write 
operations to a FIFO should be stopped while the 
corresponding Retransmit signal is being asserted. 

Parity Check 

The parity Check Flags, PF A and PF B , reflect the 
parity status of the data present on the 
corresponding port’s data bus. The four bytes of a 
36-bit word are grouped as D 0 - D 8 , D 9 - D 17 , D 18 - 
D 2 5 , and D 26 - D 35 ; the parity of each 9-bit byte is 
individually checked, and the four single bit parity 
indications are logically ORed to produce the 
Parity-Flag output. Parity checking is initialized for 
odd parity at reset, but can be reprogrammed for 
even or odd parity during operation. 

Word-Width Selection on Port B 

The word width of data access on Port B is 
selected by the WSi and WS 0 control inputs. \NS^ 
is tied HIGH for 36-bit access.WSi and WS 0 are 
both tied LOW for single-byte access. For double- 
byte access, WS 1 is tied LOW and WS 0 is tied 
HIGH. 

In the single-byte or double-byte access mode, 
FIFO write operations on Port B pack the data to 
form 36-bit words when viewed from Port A. 
Similarly, single-byte or double-byte FIFO read 
operations on Port B essentially unpack 36-bit 
words through a series of shift operations. FIFO 
status flags are updated following the last access 
which forms a complete 36-bit transfer. 

Note that the word-width programming feature is 
only supported for FIFO accesses.Mailbox and 
Data Bypass operations do not support word-width 


Table 2. Port B Word-Width Selection 


WS 1 

ws 0 

PortB Data Width 

H 

H 

36-Bit 

H 

L 

36-Bit 

L 

H 

18-Bit 

L 

L 

9-Bit 
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36-BIT Mode (A 2A , A 1a> A oa ) = 1, 0, 1 


P 34A ' °27A 


P 25A ’ °18A 


P 16A ‘ °9A 


°7A “ P 0A 

X 

AF 2 Offset 1 



0 

AF 1 Offset 1 

0 

AE! Offset 1 


8-BIT AE 1 Rag (A 2A> A 1a , A oa ) = 0, 1, 1 


X. .. 


X 


D 7A - Dqa 
AE 1 Offset 1 


X. .. 


8-BIT AF 1 Flag (A 2A , A 1a , A oa ) = 0, 1, 0 


X 


d 7A ~ Dqa 
AF t Offset 1 


X. .. 


8-BIT AE 2 Flag (A 2A , A 1a , A oa ) = 0, 0, 1 


P 7A ‘ ^OA 


X 


AE 2 Offset 1 


X. .. 


8-BIT AF 2 Flag (A 2A , A 1a , A oa ) = 0, 0, 0 


X 


P 7A ~ P 0A 

AF 2 Offset 1 


Parity Mode (A 2 , A 1( A 0 ) = 1, 0, 0 (Write Only) 


P 0A 

X. .. x_ 

NOTES: 

1 . All four programmable-flag-offset values are initialized to eight (8) during a reset operation. 

2. Odd parity = HIGH; even parity = LOW. The parity mode is initialized to odd during a reset operation. 

Table 3. Flag Programming Words 


Parity Mode 


2 



Valid Read Cycles Remaining 

Valid Write Cycles Remaining 

Flag 

Flag = 

Low 

Flag = 

High 

Flag = 

: LOW 

Flag = 

High 


Mlin 

Max 

Mlin 

Max 

Mlin 

Max 

Mlin 

Max 

FF 

256 

256 

0 

255 

0 

0 

1 

256 

AF 

256-offset 

256 

0 

255-offset 

0 

offset 

offset + 1 

256 

HF 

129 

256 

0 

128 

0 

127 

128 

256 

AE 

0 

offset 

offset + 1 

256 

256-offset 

256 

0 

255-offset 

EF 

0 

0 

1 

256 

256 

256 

0 

255 


Table 4. Flag Definition Table 
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Port B Word-Width Selection 
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PORT 

A 



PORT 

B 

1st Halfword, then 2nd Halfword 


18-to-36 Defunneling Through FIFO #2 


36-Bit Data Stream 


9-Bit Data Stream 



9-to-36 Defunneling Through FIFO #2 


NOTES: 

1 . The heavy black borders on register segments indicate 
the only data paths used. The other byte segments of 
Port B do not participate in the data path during 
defunneling. 

2. The defunneling process does not change the ordering of 
bits within a byte. Halfwords or bytes are transferred in 
parallel form from Port B to Port A. 


3. The word-width setting may be changed during system 
operation; however, two clock intervals should be allowed 
for these signals to settle, before again attemping to send 
data. Also, incomplete data words may occur when the 
word width is changed from shorter to longer, at an 
inappropriate point in the data block passing through the 
FIFO. 
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Port B Word-Width Selection 
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36-Bit Data Stream 


18-Bit Data Streams 


PORT 

A 


D 35A 

D 18A 


°17A 

d oa 


Bits 18-35 



2nd Halfword, then 1st Halfword 


PORT 

B 


1st Halfword, then 2nd Halfword 


36-to-18 Funneling Through FIFO #1 


36-Bit Data Stream 


9-Bit Data Streams 


PORT 

A 



36-to-9 Funneling Through FIFO #1 


NOTES: 

1 . The heavy black borders on register segments indicate 
the main data path, suitable for most applications. 
Alternate paths feature a different ordering of bytes within 
a word, at Port B. 

2. The funneling process does not change the ordering of 
bits within a byte. Halfwords or bytes are transferred in 
parallel form from Port A to Port B. 


3. The word-width setting may be changed during system 
operation; however, two clock intervals should be allowed 
for these signals to settle, before again attemping to read 
D 0 b ' ^ 35 B- Also, incomplete data words may occur when 
the word width is changed from shorter to longer, at an 
inappropriate point in the data block passing through the 
FIFO. 
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HF, AF, FF, MBF 




Reset Timing 


1. RS overrides all other input signals, and operates 
asynchronously. RS operates whether or not EN A and/or EN B 
are asserted. 

2. t RSS , t RSH need not be met unless the rising edge of CK A and/ 
or CK b occurs while that clock is enabled. 


3. The parity check is initialized to odd byte parity at reset. 

4. The AE and AF flag of offsets are initialized to eight locations 
from the boundary at reset. 
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Data Bypass Timing 


NOTES: 

1 . t RSS> t RSH need not be met unless the rising edge of CK A , 2. Port A is considered the master port for bypass operation, 
or CK b occurs while that clock is enabled. Thus, CK A , R/W A , and EN A control the transmission of 

data between ports at reset. 
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WRITE TO 
FIFO #1 


MS76542 


READ FROM 
FIFO #2 



Port A FIFO Read/Write 

NOTES: 

1 . The Port A Parity Error Flag (PF A ) reflects the parity status of 3. If OE A is left LOW during a write operation, then the previous 

data present on the data bus. data held in the output latch is written back into FIFO #1 . 

2. The status of OE A does not gate read or write operations. 
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WRITE TO 
FIFO #2 


MS76542 


READ FROM 
FIFO #1 



Port B FIFO Read/Write 


NOTES: _ 

1 . The Port B Parity Error Flag (PF B ) reflects the parity 3. If OE B is left LOW during a write operation, then the 

status of data present on the data bus. previous data held in the output latch is written back into 

2. The status of OE B does not gate read or write operations. FIFO #2. 
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READ FROM 
MAILBOX #2 


MS76542 


WRITE TO 
MAILBOX #1 



Port A Mailbox Access 


NOTES: _ 

1 . Both edges ot MBF 2 are synchronized to the Port A clock, 3. There is a maximum of 2 CK B clock cycles of synchroniza- 

CK a . tion latency before MBF 1 is asserted to indicate valid new 

2. Both edges of MBFt are synchronized to the Port B clock, mailbox data. 

CK b . 4. The status of mailbox flags does not prevent mailbox read 

or write operations. 
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WRITE TO READ FROM 

MAILBOX #2 MAILBOX #1 



NOTES: 

1 . Both edges ot MBF 2 are synchronized to the Port A clock, 3. There is a maximu m of 2 CK A clock cycles of synchroniza- 

CK a . tion latency before MBF 2 is asserted to indicate valid new 

2. Both edges of MBFi are synchronized to the Port B clock, mailbox data. 

CK b . 4. The status of mailbox flags does not prevent mailbox read 

or write operations. 
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LOAD FLAG 
POSITIONS 


READ FLAG 
POSITIONS 


CK, 


J\ 


■*» SSSS3k 


. RWS , 


-ZZZZZZF 


l ES . 


A2A 




l AS 


\ 


JT 


.RWH , 


JL 


-////////# 


,RWS . 


l EH , 


MV///I 


l ES. 


Aia XXXXXm 


l AS. 


*AH. 




l AS 


a °a xxXXX)v K 




l AS 


OE i 


DqA “ D 35A 


AEi.AFi 

AE 2 ,AF 2 




1 


FLAG DATA IN 


l zx 


to 


X 


\ 


.RWH „ 


mwwwwww 


l EH „ 




*AH fc 


M— 






l oh 


( M m FLAG DATA OUT 


Flag Programming 


NOTES: 

1 . For valid flag address codes and data formats, see Table 2. If flag status is altered by flag programming, the updated 
3. flags will be valid within a time *rf- 
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CK a (CK b ) 
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R/W a (R/W b ) 

EN a (EN b ) 

HFi (HF 2 ) 

CK b (CK a ) 

R/W b (R/W a ) 

EN B (EN a ) 
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FIFO #2 Retransmit 


NOTES: __ 

1 . t RSS and t RSH need not be met unless a rising edge of 3. t RSH is the time needed before asserting RT 2 after a 

CK a or CK b occurs while that clock isenabled. normal FIFO cycle. 

2. t RSS is the time needed to deassert RT 2 before returning 
to a normal FIFO cycle. 
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CK B 

r/w b 

EN b 

RTi 

ck a 

R/W a 

EN a 

FIF0#1 Retransmit 



NOTEs: 

1 . t RSS and t RSH need not be met unless a rising edge of 
CK a or CK b occurs while that clock is enabled. 

2. t RSS is the time needed to deassert RT, before returning 
to a normal FIFO cycle. 
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CK A 

R/W a 

EN a 

Dob ~ D35B 

EF, 

CK B 

R/W b 

EN B 

D 0B - D 35B 



FIFO #1 Write and Read Operation In Near-Empty Region 


NOTES: 

1 . A -, A , A oa and A 0B are all held HIGH for FIFO access. 

2. OE a is held HIGH. 

3. OE b is held LOW. 


4. t FRL (First Read Latency) - the first read following an 
empty condition may begin no earlier than t FRL after the 
first write to an empty FIFO, to ensure that valid read data 
is retrieved. 
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FIFO #2 Write and Read Operation In Near-Empty Region 


NOTES: 

1 . AgA, A 1 A , A oa and A 0B are ail held HIGH for FIFO access. 4. t FRL (First Read Latency) - the first read following an 

2. OE a is held HIGH. empty condition may begin no earlier than t FRL after the 

3. OE b is held LOW. first write to an empty FIFO, to ensure that valid read data 

is retrieved. 
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FIFO #2 Read and Write Operation In Near-Full Region 


NOTES: 

1 . AgA, A 1a , A oa and A 0B are all held HIGH for FIFO access. 

2. OE a is held LOW. 

3. OE b is held HIGH. 


4. tpwL (First Write Latency) - the first write following a full 
condition may begin no earlier than tpvyL after the first read 
from a full FIFO, to ensure that valid write data is written. 
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WORD #n WORD #n+1 WORD#n+2 



WORD #n WORD #n+1 WORD#n+2 


Port B Double-Byte FIFO #1 Read Access for 36-to-18 Funneling 

NOTES: 

1 . Aqb is held HIGH for FIFO access. 3. WS 0 is held HIGH and W^ is held LOW for double-byte 

2. OE b is held LOW. access. 



WORD #n WORD #n+1 WORD#n+2 


Port B Double-Byte FIFO #2 Write Access for 18-to-36 Defunneling 


NOTES: 

1 . Ajjg is held HIGH for FIFO access. 3 ws ls heid HIGH and ws is held L0W for dou ble-byte 

2. OE B is held HIGH. access. 
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ck b 

r/w b 

en b 

d ob - D 8B 

D 9B ■ D 17 b 

D 18B - D 26B 

D 27B - D 35B 



WORD #n WORD #n+1 


Port B Single-Byte FIFO #1 Read Access for 36-to-9 Funneling 

NOTES: 

1 . Aqp is held HIGH for FIFO access. 3. WS 0 and WS 1 are both held LOW for single-byte access. 

2. OE b is held LOW. 



WORD #n WORD #n+1 


Port B Single-Byte FIFO #2 Write Access for 9-to-36 Defunneling 

NOTES: 

1 . Age is held HIGH for FIFO access. 3. WS 0 and WS : are both held LOW for single-byte access. 

2. OE b is held HIGH. 
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Outside the 'almost-full' region, 
acknowledge is continuous 
for a continuous request. 


Within the •almost-full' region, acknowledge 
occurs on every third cycle to prevent overrun 
of the full condition. 



Write Request/Acknowledge Handshake 


NOTES: 

1 . For a FIFO access to occur, REQ and EN must be held 
HIGH for the required setup and hold times. 

2. ACK can be tied directly to EN to directly gate FIFO 
accesses. 

* Indicates where a write would take place, if ACK were 
tied to EN. 


3. REQ must be maintained HIGH throughout the entire 
clock cycle for ACK to be generated. 

4. When the REQ/ACK handshake is not used, ACK can be 
ignored, and REQ may be tied HIGH or used as a second 
enable. 
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Outside the 'almost-empty' region, 
acknowledge is continuous 
for a continuous request. 


Within the 'almost-empty’ region, acknowledge 
occurs on every third cycle to prevent overrun 
of the full condition. 



Read Request/Acknowledge Handshake 


NOTES: 

1 . For a FIFO access to occur, REQ and EN must be held 
HIGH for the required setup and hold times. 

2. ACK can be tied directly to EN to directly gate FIFO 
accesses. 

* Indicates where a read would take place, if ACK were 
tied to EN. 


3. REQ must be maintained HIGH throughout the entire 
clock cycle for ACK to be generated. 

4. When the REQ/ACK handshake is not used, ACK can be 
ignored, and REQ may be tied HIGH or used as a second 
enable. 
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Ordering Information 


Speed 

Ordering 

Part Number 

Package 

Temperature 

Range 

25 

MS76542-25QC 

132 Pin Plastic Flat Pack 

0°C to +70°C 

30 

MS76542-30QC 

132 Pin Plastic Flat Pack 

0°C to +70°C 

35 

MS76542-35QC 

1 32 Pin Plastic Flat Pack 

0°C to +70°C 
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MOSEL-VITELIC MS622424 PRELIMINARY 

HIGH PERFORMANCE 
8K x 24 BIT 
CMOS COLOR MAP 


Features 

■ Color Index Mode supports up to 8192 simulta- 
neous colors out of 1 6.7 million total colors 

■ 24-bit RGB Mode allows full true color display 

■ High-speed operation capable of supporting 
resolutions up 1280 x 1024 

■ Available in 100-pin PQFP 

■ Unique “Write-Buffer” at MPU port permits 
dualport-like operation using an economical 
singleport memory core 

■ All TTL compatible inputs and outputs 

■ 70 MHz pipelined operation 

■ Standard MPU Interface 


100-pin PQFP 
PIN CONFIGURATION 
Top View 


Description 

The MS622424 is a high performance, full 
CMOS, 8K x 24, 192K-bit pipelined static memory. 
This device is specifically designed for use as a 
color look-up table in high resolution video display 
systems. When two of these devices are operated 
in parallel at 70 MHz, the resulting system will be 
capable of supporting a display of 1280 x 1024 bit 
mapped color graphics with 13 bits per pixel in the 
Color Index Mode or 24 bits per pixel in the RGB 
Mode. 

In the Color Index Mode, three internal 8Kx8’s 
provide 8192 simultaneous colors from a 16.7 
million color palette. The palette can be partitioned 
into several smaller palettes thereby supporting 
multiple window display. In the RGB Mode, the 24- 
bit input can be gamma corrected on one of three 
gamma correction tables. The 24-bit gamma 
corrected value will then be presented at the output. 

This device is implemented in full CMOS for low 
power consumption, and is available in an 100-pin 
plastic quad-flat-pack. 


isiili saaal §111 

§!£SSS88dddd§8SS£SSS8 

o,CLCLCLa.Q.>>mmmm>>>Q.Q.Q.Q. > 



VCC 

POUT23 

POUT22 

POUT21 

POUT20 

vss 

POUT19 

POUT18 

POUT17 

POUT16 

POUT15 

POUT14 

POUT13 

POUT12 

VSS 

POUT11 

POUTIO 
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Pin Descriptions 


Pin Name 

Description 

PIXIN0-PIXIN23 

These inputs are latched on the rising edge of CLOCK.IN. The PIXIN0-PIXIN23 
can be utilized in two different modes. In the Color Index Mode, PIXIN0-PIXIN12 
are used to look up a 24 bit color from a palette of 8192 colors; the higher order 
bits in this mode are ignored. 

In the RGB Mode, PIXIN0-PIXIN7, PIXIN8-PIXIN15, and PIXIN16-PIXIN23 will 
address a red, green, or blue color value, respectively, from the 8K color palette. 
Internally, the five higher order bits are appended to the 8-bit addresses to 
compose the necessary 1 3 bits to address 8K locations. The five appended bits 
can be one of three values:(1)11101, (2)11110, or (3)11111. 

These binary addresses are expressed with the most significant bit on the left. The 
RGB Mode and five higher order bits are determined by the values of PIX.RGB0 
and PIX.RGB1. 

PIX.RGB0-PIX.RGB1 

These two input pins select Color Index Mode or RGB mode. The table below 
defines the selection associated with the values of these two bits. 

PIX.RGB1 PIX.RGB0 SELECTION 

0 0 Color Index Mode 

0 1 RGB Mode, 11101 + 8-bit address 

1 0 RGB Mode, 11110 + 8-bit address 

1 1 RGB Mode, 11111 + 8-bit address 

These two bits are latched on the rising edge of CLOCK.IN. 

PIPE.IN0-PIPE.IN3 

These four input pins are provided for the video timing signals such as CBLANKB 
and CSYNCB. Internally, these signals will go through the same number of 
pipeline stages as the pixel data. The video timing signals will subseqently appear 
at the PIPE.OUT outputs, and synchronized with the appropriate color data. These 
inputs are also latched by the rising edge of CLOCK.IN 

CLOCK. IN 

This is the clock input pin. The CLOCK.IN controls the latching output and 
subsequent processing of the pixel data and video timing signals. 

POUTO-POUT23 

Color information output pins. POUTO-POUT7, POUT8-POUT15, and POUT16- 
POUT23 are the red, green, and blue color data, respectively. 

PIPE.OUTO-PIPE.OUT3 

Video timing signals output pins. The output data is synchronized with the color 
data is output on these pins. Fig. 1 describes internal pipeline data path flow. 

CEB1, CEB2 

The chip enable input pins. MPU read and write cycles are performed by bringing 
either of these pins low. The falling edge of this signal latches information from the 
R/WB, CONFIGSEL, and CONFIGBUS pins. 

R/WB 

Read and write control input pins. When latched by the falling edge of CEB, this 
signal determines whether the following operation is a read or a write. A read 
operation is performed when this signal is high, and a write operation is performed 
when this signal is low. 

CONFIGBUSO-CONFIGBUS7 

These pins are used for data I/O. RAM and register data are input and output 
through these pins. These pins are used for read and write to/from RAM and 
register. 

CONFIGSELO-CONFIGSEL2 

The device configuration input pins. These inputs specify the type of read or write 
operation to perform. The particular RAM or register operation is defined by the 
truth table. This information is latched on the falling edge of CEB. 

CBLANKB 

Blanking status output pin. This signal indicates to the device that a blanking 
period is taking place so it is therefore permissible to change data in the palette 
RAM. 
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Pin Descriptions (Cont’d) 


Pin Name 

Description 

RSB 

Reset input pin. This asynchronous system reset initializes state machines and 
resets the Address, Status, and Color Buffer registers. It also resets the Write 

FIFO so that it is empty of any contents. It resets command register bits CB2-CB7 
and sets bits CB0-CB1. During a reset, CONFIGBUSO-CONFIGBUS7 are in 
tri-state. 

AFB 

The FIFO status output pin. This active low output indicates that the Write FIFO is 
half or almost full. This active low output can be programmed by a bit in the 
Command Register to indicate that the FIFO is at least half full or is almost full 
(eight or less empty locations left). 

FFB 

The FIFO status output pin. This active low output indicates that the Write FIFO 
is full. 

v ss /test 

This pin should be grounded for normal operation. 

BD.REV(0-3) 

Board revision input pins. These input pins can be pull-up to V DD or pull-down to 
V ss . The BD.REV data can be read though the revision register. 


CLOCK.IN 


PIX.IN(0-23) 

PIPE.IN(0-3) 


i 
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1 

1 

1 
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Figure 1. Internal Pipeline Data Path for Pixel and Pipe Input Data 
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Internal Registers 

Command Register The Command Register is an 8-bit register. 

CB5-CB7 



CBO 

PIPE.INO reset 

This bit is internally ANDed with PIPE.INO . Thus when CBO is “0”, then 
PIPE.OUTO will always be “0” 

CB1 

PIPE.IN1 reset 

This bit is internally ANDed with PIPE.IN1 . Thus when CB1 is “0”, then 
PIPE.OUT1 will always be “0” 

CB2 

P1PE.IN2 set 

This bit is internally ORed with PIPE.IN2 . Thus when CB2 is “1”, then 
PIPE.OUT2 will always be “1” 

CB3 

PIPE.IN3 set 

This bit is internally ORed with PIPE.IN3 . Thus when CB3 is “1”, then 
PIPE.OUT3 will always be “1” 

CB4 

HFB/AFB 

This bit programs the AFB flag indicator. When this bit is “0” the AFB pin 
will indicate that the FIFO is half full. When this bit is “1” AFB will indicate 
almost full. 

CB5-CB7 

Reserved 

Reserved for internal use. 


Status Register The Status Register is an 8-bit register. 

SB5-SB7 



SB0 

RGB0 

LSB of RGB counter. RGB0 and RGB1 form two bits of a modulo three 
counter that determines which color is operated on(read only). 

SB1 

RGB1 

MSB of RGB data counter(read only). 

SB2 

EFB 

Empty Flag; Write FIFO is empty when this bit is low. 

SB3 

HFB/AFB 

Half or Almost-Full Flag; Like the external AFB pin, this bit can be 
programmed by CB4 to indicate that the Write FIFO is at least half full or 
at least 7/8 full (eight or fewer empty locations left). 

SB4 

FFB 

Full Flag; Write FIFO is full when this bit is low. 

SB5-SB7 

Reserved 

Reserved for internal use. 


Revision Register The Revision Register is an 8-bit register. 

RVB4-RVB7 



RVB0 

REVO 

LSB of Revision Register. This register is mask programmed to indicate 
the revision number. 

RVB1 

REV1 

Second bit of Revision Register. 

RVB2 

REV2 

MSB of Revision Register. 

RVB3 

Reserved 

Reserved for internal use. 


Corresponds to board revision input BD.REVO-3 


RVB4-RVB7 REV4-7 
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Functional Block Diagram 


PIXIN(0-23) 


PIX.RGB(Q-I) 

CEB1 

CEB2 

R/WB 

CONFlGSEL(0-2) 

CONFlGBUS(0-7) 

CBLANKB 

RSB 

BD.REV(0-3) 

CLOCK.IN 

PIPE.IN(0-3) 



Functional Description 

MPU Interface 

The MPU interface allows the MPU to access the 
internal registers and the color map. The 
CONFIGSELO-CONFIGSEL2 bits that are latched 
on the falling edge of CEB define the access mode. 
The access modes are defined in the table below. 
The R/WB pin is also latched on the falling edge of 
CEB and indicates a read operation when high and 
a write operation when low. These functions are 
illustrated in the truth table on the next page. 

The RGBO and RGB1 bits are the two bits of a 
modulo 3 counter, which determine which coloured, 
green, or blue, in that order) is selected. These two 
bits are reset by a write to either the high or low 
Address Register. In writes and reads to and from 
the color palette, the Address Register is 
incremented at the end of the RGB cycle. 

During a read from the color palette, the color 
data output at POUTO-POUT23 may be disturbed 
because the address register will take over 
addressing of the color map. To prevent random 
color data from being displayed on the screen, the 
data at POUTO-POUT23 will be held at the value 
defined by the last valid pixel address for the 
duration of the read. A read of tne color palette 
should not be performed while the Write FIFO is not 
empty because it may contend with the FIFO to 
color map write. It is recommended that FIFO empty 
flag status always be checked before issuing color 
palette read instructions. If such a contention 
occurs, then the color palette read will interrupt the 
write cycle. 


MPU Access Modes 


CONFIGSEL<2:0> 

MODE 

000 

Address Register low (R/W) 

001 

Address Register high (R/W) 

010 

Color Palette Buffer (R/W) 

011 

Command Register (R/W) 

100 

Status Register (read only) 

101 

Color Buffer Register 
(read only) 

110 

Revision register (read only) 

111 

Reserved 


Write FIFO 

The Write FIFO stores data and addresses that 
are written to the Color Palette Buffer and Address 
Registers. The FIFO is emptied by writing the data 
to the color map during a blanking period as 
indicated by CBLANKB. The host can write up to 64 
locations that contain a 13-bit address and a 24-bit 
color before the FIFO becomes full. When the FIFO 
is full the full flag pin (FFB) goes low until at least 
one location of the FIFO is transferred to the color 
map. If the host attempts to write to the Color 
Palette Buffer while the FFB is active, then the 
device will transfer 4 locations from the FIFO to the 
color map in order to make room for the incoming 
data, regardless of the state of CBLANKB. This 
process may disturb the data in the pixel stream. To 
prevent random color data from being displayed on 
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Truth Table 


R/WB 

CONFIGSEL<2:0> 

RGB1 

RGB0 

FUNCTION 

0 

000 

0 

X 

X 

Write Address Register Low, reset RGB Counter 

0 

001 

1 

X 

X 

Write Address Register High, reset RGB Counter (1) 

0 

010 

2 

0 

0 

Write Red Color Palette Buffer, increment RGB counter 

0 

010 

2 

0 

1 

Write Green Color Palette Buffer, increment RGB counter 

0 

010 

2 

1 

0 

Write Blue Color Data to Write FIFO, transfer register 
contents to Write FIFO, reset RGB counter, increment 
Address Register 

0 

011 

3 

X 

X 

Write Command Register 

0 

100 

4 

X 

X 

Invalid Operation 

0 

101 

5 

X 

X 

Invalid Operation 

0 

110 

6 

X 

X 

Invalid Operation 

0 

111 

7 

X 

X 

Invalid Operation 

1 

000 

0 

X 

X 

Read Address Register Low 

1 

001 

1 

X 

X 

Read Address Register High (2) 

1 

010 

2 

0 

0 

Read Red Color Palette, increment RGB counter (3) 

1 

010 

2 

0 

1 

Read Green Color Palette Buffer, increment RGB counter 

1 

010 

2 

1 

0 

Read Blue Color Palette Buffer, reset RGB counter, 
increment Address register 

1 

011 

3 

X 

X 

Read Command Register 

1 

100 

4 

X 

X 

Read Status Register 

1 

101 

5 

0 

0 

Read Red Color Buffer Register, increment RGB counter 

1 

101 

5 

0 

1 

Read Green Color Buffer Register 

1 

101 

5 

1 

0 

Invalid Operation 

1 

110 

6 

X 

X 

Read Revision Register 

1 

111 

7 

X 

X 

Invalid Operation 


NOTE: 

1 . Only CONFIGBUSO-CONFIGBUS4 are recognized; the upper three bits are ignored. 

2. Data is output to CONFIGBUSO-CONFIGBUS4 only. The upper three bits will output “0”. 

3. Reading the Red Color Palette may disturb the pixel stream. 


the screen while the device performs these 4 writes, 
the data at POUTO-POUT23 will be held at the 
value defined by the last valid pixel address. When 
Pixel clock is much slower that 70 MHz, the 
operating frequency of MPU should also be slowed 
down accordingly in order to maintain the 
synchronization of FIFO operations 

Color Buffer Register 

The Color Buffer Register stores the red and 
green data that is written to the Color Palette Buffer. 


Thus if a complete red, green, blue write cycle is not 
completed(register data is not transferred to the 
Write FIFO), then the host can recover the red and 
green data it has written by reading the red and 
green Color Buffer Registers. 

The host can recover the red and green data by 
first writing to the address register to reset the RGB 
counter. Then the red and green data can be 
recovered in two consecutive reads of the Color 
Buffer Register. 
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Absolute Maximum Ratings* Capacitance* 


Symbol 

Parameter 

Rating 

Units 

T a = 25°C, f = 1 MHz 




V DD 

Supply Voltage 

-0.5* to +7.0 

V 

Symbol 

Parameter 

Typ. 

Max. 

Unit 

V T 

Terminal Voltage with 
Respect to V S s 

-0.5* to 
V DD +0.5 

V 

C|N 

Input Capacitance 
(V, N = 0V) 


5 

pF 

Pd 

Power Dissipation 

1 00% Duty Cycle 

TBD 

w 

C OUT 

Output Capacitance 
(Vqut = 0V) 


8 

pF 

f0PR 

Operating Temperature 

-10 to +85 

°c 

*Note: These parameters are sampled and not 1 00% tested. 

tSTG 

Storage Temperature 

-65 to +150 

°c 







"Note: Operation above absolute maximum rating can affect 
device reliability. 


Recommended DC and Operating Characteristics (1 ) 

T A = 0°C to 70°C, V DD = 5.0V ± 5%, V ss = 0V, unless otherwise noted. 


Symbol 

Parameter 

Min. 

Max. 

Units 

Test Condition 

V DD 

Supply Voltage 

4.75 

5.25 

V 


V SS 

Supply Voltage 

0.0 

0.0 

V 


V|H 

Input High Voltage 

2.2 

V DD +.3 

V 


V| L 

Input Low Voltage 

-0.5* 

+0.8 

V 


'Ll 

Input Leakage Current 

-10 

10 

t*A 

V DD = 5.25V, V, N = V ss to V DD 

*LO 

Output Leakage Current 

-10 

10 

pA 

Vqut = Vgs to Vqd 

•dd 

Dynamic Operating Current 


300 

mA 

Outputs Open, f = fmax 

V OL 

Output Low Voltage 


0.4 

V 

Active Outputs Open, 
l 0L = 4.0 mA 

I 

O 

> 

Output High Voltage 

2.4 


V 

l 0H = -1 .0 mA 


NOTE: 1 . -3.5V for 20 ns pulse. 


AC Test Loads 

Signal transition times of 3 ns or less, timing 
reference levels of 1 .5V, input pulse levels of 0.0V 
to 3.0V, output loading as shown in the diagram 
below. 

V DD 


1000 Ohms 


OUTPUT o- 


40 pF 

667 Ohms _L 


AC Test Conditions 

(Applies to READ and WRITE Cycle Timing) 


Input Pulse High Level 

V| H = 3.0V 

Input Pulse Low Level 

V, L = o.ov 

Input Rise Time 

t R = 3 ns 

Input Fall Time 

t F = 3 ns 

Input and Output Reference Level 

1.5 V 

Output Load 

C L = 40pF, 1 TTL 

V DD 

5V ± 5% 

Ta 

0° to +70°C 


Figure 2. Output Load 




Symbol Parameter 


1 CEB Cycle Time 


CEB Pulse Width 


CONFIGSEL/BUS and R/WB Set-up before CEB low 
CONFIGSEL/BUS and R/WBHold after CEB low 


CONFIGBUS Data Access 


CONFIGBUS Data Hold 


CEB low to CONFIGBUS Lo-Z 


8 CEB high to CONFIGBUS Hi-Z 


9 Write cycle start to AFB, FFB low 


NOTES: 

1 . Applicable to both the 70 MHz and 85 MHz specification. 

2. This parameter is sampled and not 100% tested. 

3. Transition is measured ± 500mV from low or high voltage with load (see Figure 2). 
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Timing Waveforms of Pixel Port, CBLANKB, and RESET 


CLOCK.IN 


PIXINO-23 

PIX.RGBO-1 

PIPE.INO-3 

CBLANKB 


POUTO-23 

PIPE.OUTO-3 



AC Characteristics 

At recommended operating conditions, unless otherwise noted. 



NOTES: 

1 . This signal can be completely asynchronous to the Pixel Port and the MPU Port. 
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MOSEL-VITELIC NEW BiFlFO ARCHITECTURE 
FOR HIGH PERFORMANCE 
APPLICATIONS 


Introduction 

BiFlFO Concept and its Major Benefits to 
Systems 

The architectural evolution of First-In-First-Out 
(FIFO) buffers has come a long way in the last 
decade. Small bipolar FIFOs with 1 6 words by 4-bits 
organization emerged in the late 1970s. The 
architecture then was primarily shift-register 
oriented with unidirectional data bus. Even with 
bipolar technology, these FIFOs had relatively slow 
data transfer rate (typically less than 5 MFIz). Since 
that time, CMOS technology and dual-ported static 
random access memory design methodology have 
brought to market many larger and faster parallel 
FIFOs. To date, CMOS FIFOs dominate this fast 
growing niche market with density up to 8K x 9 bits, 
and read access time of less than 20 ns. The main 
stream products on the market now are parallel 
FIFOs in density ranges from 1 K x 9 to 4K x 9. With 
CMOS technology, access time is being pushed to 
as fast as 1 5 ns while the majority is in the 25 ns to 
35 ns range. The trend, however, points toward even 
faster access time (below 10 ns). Data buses will 
grow wider (up to 36 bits) and are equipped with bi- 
directional capability. Byte parity generation and 
checking are emerging as necessity. 

For most FIFO applications, system designers 
frequently use multiple parallel FIFO chips to 
implement two buffers, one to receive and one to 
send data. Such an implementation resembles a 
larger FIFO (twice the size) buffer with bi-directional 
data bus (or buses). This practice brought about the 
relatively new concept of BiFlFO (a FIFO with bi- 
directional and tri-stated data buses) The integration 
of two conventional and identically-sized FIFOs to 
form one BiFlFO brings about several key benefits. 
First and foremost, chip count is reduced by 50% just 
in the FIFO alone. Secondly, the bus transceivers 
are now absorbed on chip the BiFlFO. Thirdly, a 
BiFlFO lends itself to simplified controls and timing 
parameters. Moreover, a single BiFlFO consumes 
less power than its counterpart of two parallel FIFOs 
of equal density plus the necessary external bus 
transceivers. No doubt, the BiFlFO brings about a 
very cost effective solution for practically all data 
communications and networking applications. 


New and Simple Architecture 

Contemporary BiFI FOs are trending toward single 
bank, dual-ported SRAM architecture. This design 
approach results in a simple and user friendly device, 
something that is lacking in most if not all traditional 
FIFOs. It is important for the new generation of 
BiFI FOs to have straight forward handshakes and 
controls in order to simplify the design and 
integration efforts on the system level. 
Consequently, using BiFlFO will help minimize 
system design and debug time, and therefore, 
shorten the time to market. Bi-directional buses with 
tri-state control improve bus control efficiency and 
expansion flexibility. 

System I/O Bottleneck & the Role of BiFlFO 

The 32-bit microprocessors (CISC and RISC) are 
finding their way into more applications way beyond 
those of the personal computers. As system bus 
frequency approaching 40 MHz to 50 MHz range, 
most systems tend to be I/O bound. To maximize 
overall system performance, particularly the 
bandwidth of the data bus and address bus must 
keep pace with the speed of the processor. The 
classic I/O bottleneck found in the host bus as well as 
the local bus is getting worse not only due to higher 
frequency, but also due to the increased number of 
peripheral controllers that are connected to them. T o 
solve this bottleneck problem, system designers 
frequently look to FIFO (and now, BiFlFO) as a 
means to cushion the impact of the speed of one bus 
(for example, the host CUP bus) on another (for 
example, the peripheral bus). The traditional 
function of FIFOs (and BiFIFOs) is to provide a 
buffering facility between two or more digital systems 
of widely differing operating frequencies. 

Faster and wider BiFlFO buffers and multi-port 
RAMs will impact favorably data communication 
between controllers and processors. These 
specialty memories simplify design and can pump 
data through the bus at 25 MHz or faster in a burst. 
When used in a 1 6-bit wide bus, the throughput is 
equivalent to a blazing 50 Mbytes per second. This 
is one reason why FIFOs and particularly BiFIFOs 
are playing an increasing role in removing I/O bound 
syndrome for all system buses. 
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Combining Speed with Architecture 

As the clock frequency of computer buses 
increases, so should be the data throughput 
throughout all of its functional blocks. When FIFO is 
chosen as part of the hardware solution, system 
designers prefer the dual-ported configuration which 
allows simultaneous read on one port and write on 
another. To further complement the architecture, 
higher performance of the FIFO can be derived from 
clever chip design of some key AC parameters, such 
as setup time, hold time, output enable time and data 
valid time. 

By combining these optimized AC parameters 
with a single bank structure and data fall-through 
FIFO architecture, a 25 MHz BiFlFO like the Mosel- 
Vitelic MS76500A/502A can quite adequately 
handle many emerging high performance 
applications. 

Mosel-Vitelic’s New BiFiFO Family , the 
MS76500A/502A 

Both the MS76500A and the MS76502A are dual- 
ported, single bank FIFOs with two 16-bit 
bi-directional buses (known as A-Port and B-Port). 


The dual-ported memory refers to the basic SRAM 
cell structure which makes possible read and write 
operations to be independently and asynchronously 
of the input and output. A simplified functional block 
diagram is shown in Figure 1. Far from simply 
combining two traditional FIFOs to form one BiFlFO, 
the MS76500A/502A are packed with a number of 
unique functions and features and yet maintain 
simple controls. What follows is an attempt to 
highlight the functional capability of this new BiFlFO 
family, and its targeted and potential applications. 

BiFlFO Architecture 

As stated before, the MS76500A and MS76502A 
are asynchronous BiFIFOs using dual-port SRAM 
architecture. Both devices have two 16-bit wide 
buses, called A-Port and B-Port. Anticipating the 
need for high data integrity on the host bus, the A- 
Port is equipped with byte parity generation and 
checking capability. On the other hand, the necessity 
of byte and double-byte transfer is provided on the B- 
Port, which is expected to be connected to the 
peripheral bus (or a local bus). Both the MS76500A 
and 502A have a fast data fall through operation. 



Figure 1. Functional Block Diagram of MOSEL MS76500A/502A 
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When the BiFlFO is initially empty, the time required 
for data to propagate from the input to the output is 
called the data fall-through time. The throughput (or 
data rate) at which data can be passed through the 
BiFlFO is governed by the fall-through time when the 
BiFlFO is empty or near empty and by the bubble 
back time when it is full or near full. 

Two similar BiFIFOs can be used in parallel to form 
a 32-bit A-Port (plus byte parity bits) and B-Port. This 
expansion is virtually limitless, as the need for wider 
bus is deemed necessary. These BiFIFOs, however, 
are not intended for depth expansion. 

Major Features 

A summary of key features of the MS76500A/ 
502A is listed below (all comments apply to both 
MS76500A and MS76502A, except as noted): 

• Organization 

• 64 words by 1 6 bits (MS76500A) 

• 256 words by 1 6 bits (MS76502A) 

• Bus structure: Two ports, A-Port and B-Port 

• Each Port (or bus) is 1 6-bit wide 

• Buses are bi-directional and respond to simple 
directional control 

• A-Port supports byte parity generation and 
checking 

• B-Port offers byte and word selectability 

• A-Port and B-Port have tri-stated outputs with 
output enable 

• Status flags include: 

• Empty/Full, Half-Full and Parity Error 

• Very high speed operations: 

• Fast cycle time of 25 MHz 

• A-Port data access = 25 ns max. 

• B-Port data access (byte or word) = 25 ns max . 

• Setup time = 3 ns max. 

• Hold time = 0 ns max 

• Output drive current: 8 mA for A-Port and 4 m A for 
B-Port 

• Data fall through design to achieve maximum 
throughput 

• Low power consumption: 0.41 W for MS76500A 
(maximum) 

• Single 5 V operation 

• Surface mount packaging with 52-pin PLCC 

Common and Different Features of the Two 

Buses 

The design goal of this device was first and 
foremost to meet the need of high speed read and 
write to the FIFO, which operates at 25 MHz 
bandwidth. Each of the two bi-directional ports (or 


buses) are asynchronous and independent, in that 
one port can be in read mode while the other is in 
write mode simultaneously. The two ports share the 
same control logic which handles Write, Read, 
Output Enable, Master Reset, Direction control and 
Status flags. 

The A-Port has parity generation and checking 
logic and the associated byte parity error flag outputs 
(PEF, PRTYL I/O and PRTYH I/O). The PEF is Parity 
Error Flag for the A-Port. When A-Port is used as 
input port, the parity checker checks the lower and 
upper bytes of data using the PRTYL and PRTYH 
signals as the respective parity check bit. If a parity 
error is found in either byte, PEF output will go LOW 
when WR input goes from LOW to HIGH to start the 
write operation. Once set, the PEF can be cleared by 
resetting the BiFlFO or making the A-Port as an 
output port by bringing DIR HIGH. 

To accommodate byte and word handling, the B- 
Port was designed to provide byte selection 
capability, with which data can be packed or 
unpacked easily. This capability is supported by two 
control signals: AO which selects the lower or higher 
order byte, and BT/WD which specifies 16-bit word 
or 8-bit byte data width on the bus. 

Serious consideration was given to the data bus 
driving capability to make the MS76500A/502A more 
adaptable to the system bus environment on the one 
hand, and to maintain low power consumption on the 
other. The happy medium was chosen to provide 8 
mA drive current on the A-Port and 4 mA on the B- 
Port. Despite of a total of 32 data input/output 
receivers and drivers, Mosel-Vitelic’s CMOS 
technology has kept the total maximum operating 
power consumption to only 0.41 watt for the 
MS76500A, and only slightly higher for the 
MS76502A. 

Upon first power up, the BiFlFO must be reset with 
the Master Reset signal. This causes the BiFlFO to 
start operation at a known state, which is empty. 

Potential Applications of BiFlFO 

The M S7 6500 A/502 A are intended for all the 
traditional applications of FIFO, buffering the 
difference in operating speeds of two buses. Due to 
its unique features of wider (1 6-bit) and bi-directional 
buses, fast access times and simple handshakes, 
the Mosel-Vitelic BiFlFO family is intended to be a 
single chip (or minimum chip count) solution to many 
high performance applications in data 
communications and networking. The fast access 
times in reading and writing have negated the need 
for very deep SRAM type of buffers. In fact, 
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applications which normally require very large (1 28K 
bytes or bigger) and high speed SRAMs (access 
time of 35 ns or faster), the DRAM-BiFIFO-based 
buffer implementation might prove to be a better 
solution due to lower cost and lower power than the 
SRAM counterpart. To demonstrate the basic and 
some what generic approach in using these 
BiFIFOs, four examples are illustrated in the next few 
pages. 

Example 1: SCSI Hard Disk Caching in an EISA 
bus with Intel i82355 

This example shows how the MS76500A BiFlFO 
plays an important role in a SCSI (Small Computer 
System Interface) adapter within an ESI A bus 
environment. As shown in Figure 2, a block diagram 
of a SCSI host adapter which contains an embedded 
16-bit MCU, bus-mastering DMAC, SCSI interface 
and Data Cache Buffer (Disk Cache). The Data 
Cache Buffer is designed with two MS76500A 
BiFIFOs (identified as BiFlFO X and BiFlFO Y) and 
an expandable DRAM array. An Intel i82355 BMIC is 
used to handle the interface to the EISA bus. 

Table 1 below specifies the data transfer rate of 
various buses within this sub-system. 

As shown in the block diagram, one MS76500A 
(BiFlFO Y) sits between the i82355 BMIC and the 
DRAM-Disk-Cache. This BiFlFO Y handles a 16-bit 
data bus on its B-Port, to and from the BMIC at 40 
Mbytes per second. On its A-Port, the 1 6-bit data bus 
and the two byte parity bits are transferred to/from 
the DRAM-Disk-Cache at 40 MBytes per second. 
That same bus is also tied to the A-Port of the second 
MS76500A, BiFlFO X. While the A-Port of BiFlFO X 
maintains the 40 MBytes per second throughput, its 
B-Port is only pumping at 5 MBytes per second to 
and from the SCSI Interface. 

T o prevent “bus-hogging” on the local bus and the 
ESIA bus, and to buffer the latency of the various 
buses, the BiFIFOs and the associated DRAM-Disk- 
Cache are used. This combination of BiFlFO and 


DRAM, called a DRAM-FIFO-based SCSI 
architecture, increases functionality and 
sophistication for high performance disk controllers. 

This kind of architecture provides full-duplex data 
transfer. The SCSI adapter can execute a command 
to a peripheral device on the SCSI bus at the same 
time it is transferring data from a device to the host 
memory. Simply stated, read and write commands 
can be executed in parallel. 

As can be seen in Figure 2, the DRAM-Disk- 
Cache is expandable from 256K x 9 to 1 6M x 9 to 
handle caching for multiple tracks, or multiple blocks 
of data in anticipation that it is needed by the host. 
This read-ahead approach enhances many Unix- 
based system where contiguous blocks of data are 
frequently used by the host CPU. 

MS76500A/502A for RAID 

For large client/server application, the SCSI 
adapter design illustrated in Figure 2 can be 
expanded to a disk array architecture, which is called 
RAID (Random Access Inexpensive Disks). Each 
SCSI Interface can handle up to 7 drives. There are 
different classes of RAIDs. The example shown 
represents a RAID 5. Depends on the magnitude of 
mass storage capacity needed, multiple SCSI 
Interfaces can be added (one MS76500A is needed 
for each SCSI Interface) as shown in Figure 3. This 
type of sub-system is fast emerging as the most cost 
effective mass storage solution for Unix-based 
systems, which support large on-line data base and/ 
or transaction processing applications. The large 
DRAM-Disk-Cache effectively eliminates the seek 
time and other mechanical latency typically 
associated with drive drives. Super performance can 
be achieved as a result. 

A few words about using the Intel BMIC with an 
external FIFO 

When FIFO or BiFlFO is used externally as part of 
the transfer buffer (as is the case with our SCSI 


From / To 

To / From 

Transfer Rate 

MB / sec. 

Bus Width 
# bits 

SCSI Interface 

MS76500A (B-Port) 

up to 5 

8 

MS76500A (A-Port) 

DRAM Disk Cache 

40 to 50 

16 + 2 parity 

DRAM Disk Cache 

MS76500A (A-Port) 

40 to 50 

16 + 2 parity 

MS76500A (B-Port) 

i82355 BMIC 

40 

16 

i82355 BMIC 

EISA Bus 

32 

32 


Table 1. 
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Local Bus (Data, Address & Controls) 



Expandable Disk Cache 

Figure 2. BiFlFO in EISA Host SCSI Adapter 
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Local Bus (Data, Address & Controls) 



Expandable Hard Disk Interface 


Figure 3. EISA Host SCSI Adapter - a RAID Architecture 
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example) to the Intel i82355 BMIC, certain design 
issues must be addressed. The following is a 
summary of a ‘lech-note” which was published by 
Intel (Reference Number: PER-0890) addressing 
this issue. By using the mentioned guide lines, one 
could side-step the potential problems caused by 
using the BMIC with an external FIFO. 

The i82355 BMIC incorporates two independent 
states machines to control the transfer protocol of the 
EISA interface and the transfer buffer interface (in 
our SCSI example, it is the combined BiFlFO and 
DRAM-Disk Cache). During a transfer, the current 
transfer byte count information is only available to 
the EISA interface state machine. The EISA 
interface state machine signals the transfer buffer 
interface state machine (the DMAC in conjunction 
with the local 16-bit embedded MCU as shown in 
Figures 2 and 3) to shut down (stop) after the terminal 
count has been reached. Since the current byte 
count is available to the EISA interface state 
machine, it shuts down with the last byte (word or 
double-word) of transfer. 

The manner in which the transfer buffer interface 
functions is described separately when it performs 
an EISA READ and EISA WRITE. 

During EISA READ, the transfer buffer interface 
state machine (DMAC and the embedded MCU) 
receives the STOP signal from the EISA interface 
state machine while it is transferring data out of the 
i82355 internal 24-byte FIFO. The STOP signal is 
synchronized with the last word to be transferred, 
and the transfer buffer interface state machine 
(DMAC) shuts down with the last word transfer. 

During EISA WRITE, the transfer buffer interface 
state machine (DMAC) receives the STOP signal 
after it has read data beyond the number of bytes to 
be transferred (over reads by a maximum of 28 
bytes). The over read bytes are flushed from the 
i82355 internal FIFO when the next transfer is 
initiated. 

T o prevent this over read condition from occurring, 
either a hardware or a software solution must be 
deployed. The i82355 device software can be written 
to complete the current transfer before initiating the 
next transfer. This way only data from one transfer is 
in the i82355 internal FIFO at any given time. 
However, this solution may have a performance 
impact for some applications, and as such it may not 
be an ideal solution. 

The illustrated SCSI example used a hardware 
solution which requires an external 22-bit byte 
counter and a separate D-Flip-Flop. The terminal 
count of the byte counter is used to set the D-Flip- 


Flop which in turn disables the i82355 read operation 
to its internal FIFO. The i82355 will continue to read 
(over read) stale data. The i82355 TEOP# signal is 
used to RESET the D-Flip-Flop which enables the 
i82355 reads to its internal FIFO. 

Example 2: BiFlFO As Part Of Bus Snooping 
for MC68040 

The MS76500A/502A BiFIFOs are natural off-the- 
shelf products which plays a very significant role in 
improving performance of the new generation of 32- 
bit CISC, such as the Motorola MC68040. Working in 
conjunction with a snoop-capable cache controller 
and decoder PALs (see Figure 4), an external write- 
through or write-back cache. This design is capable 
of exhibiting full use of the MC68040 snoop 
capability. It is noted that the external cache uses a 
BiFlFO (within the system interface block) to post 
writes to the system bus. Data stored in the BiFlFO 
is not snoop capable. To prevent a DMA read 
transfer from reading stale data, the data contained 
in the BiFlFO must be written to memory prior to the 
start of the DMA read snoop. This happens when a 
DMA read occurs while the BiFlFO contain posted 
write data. 

The BiFlFO is also useful in a write-back cache 
implementation when a dirty cache line is replaced 
on a CPU read miss. This approach allows the write 
back of the data to be postponed until after the read 
is completed. 

Emptying the system interface BiFlFO involves 
the use of a relinquish and retry termination to the 
DMA read transfer. The processor bus is taken away 
from the MC68040 to prevent further write cycles 
from occurring. The system bus is then grand to the 
processor node so that the cache controller may 
empty the system interface BiFlFO. 

When the system interface BiFlFO is empty, the 
bus is returned to the DMA controller for the retried 
bus cycle. The first BiFlFO in the snoop controller 
provides a path between the system address bus 
and the processor address bus; the data BiFlFO in 
the system interface provides a path between the 
system data bus and the processor data bus. 

The snoop controller signals a snoop operation to 
the MC68040, causing the MC68040 to source data 
on a cache hit. This data is presented to the system 
data bus through the data BiFlFO in the system 
interface. This operation concludes with the return of 
the processor bus to the MC68040 and with the 
snoop controller BiFIFOs being three-stated. The 
BiFIFOs allow the system timing to be de-coupled 
from the CPU timing. In more advanced systems, the 
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CPU may run at 2x (two times) the clock rate or 
higher. 

When a DMA write occurs, the addresses are 
clocked into the BiFlFO. The BiFlFO is capable of 
storing up to 32 addresses before requiring the DMA 
controller to pause. The processor bus is requested 
so that the latched addresses appear on the 
processor bus. If an internal or an external cache hit 
occurs, then that cache line is invalidated. Using the 
BiFlFO allows the snooping process to be done 
efficiently with no wait states. 

Example 3: MS76500A/502A in Local Area 


Network 

Using the BiFlFO (MS76500A) and BMIC 
interface methodology as established earlier in the 
SCSI RAID application (Figure 3), a local area 
network adapter can be designed for the EISA 
environment. Figure 5 is an example of such an 
application. 

When data is to be transferred onto the LAN 
adapter, the LAN controller arbitrates for the local 
processor bus. Once acquiring bus ownership, it 
transfer data from the LAN port into the BiFlFO and 
then the DRAM-cache when no re-processing is 
needed. If any re-formatting or processing is 
required, data from the LAN port is transferred 


DATA STORE TAG STORE 



Figure 4. BiFIFOs As Part of Bus Snooping for MC68040 
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Local Bus (Data, Address & Controls) 



Expandable LAN Interface 


Figure 5. BiFlFO in A Local Area Network Adapter 
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directly to the local system memory for processing by 
the local processor. If data in local memory is to be 
sent onto the LAN port, it can directly read the data 
from RAM (local). When done, it updates the local 
processor mailbox in the shared system RAM and 
relinquishes the bus. 

The local processor will process the packets 
which now resides in it local memory (RAM). If the 
data goes to a device on the EISA bus, the local 
processor then moves the data directly to the DRAM 
cache buffer and notifies the BMIC. The BMIC then 
transfers the data, bursting over the EISA bus from 
the DRAM cache buffer via the BiFlFO. If the data in 
local memory is to be translated for other LAN port 
(for example, LAN 1 in Figure 5) the local processor 
handles the translation and reformatted data is sent 
to LAN 1 controller through some form of mailbox 
setup. LAN 1 then arbitrates for local processor bus 
and directly transfers the data from the local memory 
to LAN 1. 

Data arriving from the EISA is place into the 
DRAM-Cache buffer via the BiFlFO which buffers 
the difference in bus frequency. The cached data can 
be transferred to the LAN ports directly under the 
control of the DMAC and local processor. If the 
cached data has to be reformatted, the DMAC will 
pull in that data to it local memory and perform the 
formatting by the local processor at its discretion. 
After reformatting, the data is then forwarded to the 
selected LAN port. 

Example 4: MS76500A/502A in SBus-VMEBus 
Adapter 

There are several methods of providing a “bus-to- 
bus adapter” which connects a SBus to a VMEBus 
architecture. Perhaps the simplest and most 
inexpensive approach is by using a dual-ported 


SRAM, like the Mosel-Vitelic BiFlFO, as shown in 
Figure 6. In this SBus-to-VMEBus link, each side of 
the BiFlFO is a slave function on its respective bus 
with a “window” mapped into each bus* memory 
space. A transaction from one bus to another uses 
the BiFlFO as a mailbox. In the case of an Sbus-to 
VMEBus transaction, the SBus deposits information 
in the BiFlFO. The VMEBus then initiates a cycle to 
read memory, effectively transferring data from 
SBus to VMEBus. While this is simple, it is also slow 
and cumbersome; it requires multiple bus cycles on 
each side to move data from one bus to another. It 
also restricts the type of equipment that must exist on 
both sides of the adapter. Both the SBus and the 
VMEBus must have functional modules that can be 
bus masters to read/write the BiFlFO. In a 
SPARCstation application, this is not an issue on the 
SBus side. The required VMEBus master may not be 
available, cost effective, or even desirable in all 
VMEBus configurations, however. 

Another hardware approach to linking an SBus to 
a VMEBus is to expand the adapter functions to 
include an integral VMEBus master (see Figure 7). 
This approach allows the SBus to become a master 
on the VMEbus through the adapter’s integral 
VMEBus master. While this enhances 
communications from the SBus to VMEBus, it still 
relies on a “mailbox” memory scheme to pass data in 
the opposite direction, if data transfer from the 
VMEBus to SBus is required. This type of 
architecture has the advantage of including VMEBus 
master logic as part of the adapter hardware, but it 
still has the disadvantage of restricting direct writes 
from VMEBus to SBus. Many applications only 
require unidirectional data transfer between the two 
buses. In these cases, the adapter shown in Figure 
6 may well be adequate. There are however, at least 


SPARCstation SBus / VMEbus Adapter VMEbus System 



Figure 6. BiFlFO in SBus to VMEBus Adapter 
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SPARCstation SBus / VMEbus Adapter VMEbus System 



Figure 7. BiFlFO in SBus to VMEBus Adapter with VMEBus Master 


as many or even more real-world applications in 
which it is desirable to write data directly from the 
VMEbus environment to the SPARCstation. A 
VMEBus hard disk controller is a good case. It is 
important and necessary for the disk subsystem to 
move data from the disk to the system memory at 
high speed. A link between SBus and VMEBus that 
require the disk controller to write a BiFlFO and the 
SPARCstation to subsequently “pick up” the data 
and move it to the SPARCstation’s working memory 
would be very inefficient. 

When direct read and write for both buses is 
necessary, a symmetrica! or orthogonal adapter 
(with master and slave co-existing) is the answer. It 
involves more hardware, but it makes up in data 
transfer efficiency (read and write) in either and both 
directions (to and from SBus / VMEBus). The 
adapter master logic is assumed to be an ASIC with 
DMAC functions. See Figure 7 for a simplified 
functional block diagram. 

The Real Benefits of Using BiFlFO 

From the few applications examples mentioned in 
this article, it can be derived that BiFlFO earns its 
place in the design of multiple bus-based computer 
systems. It brings to the party some very unique 
attributes which directly impact the performance of 
the end system. Its true benefits are numerous, of 
which six most improtant ones are mentioned below: 

1 . The BiFlFO Helps eliminate “bus-hogging” by de- 
coupling one part of a system from the other, and 

thus enhances overall system throughput. 


host adapter, a BiFlFO can supplement the 
DRAM cache buffer by contributing the needed 
speed and parity generation and checking. Large 
amount of more expensive and power hungry 
SRAM would otherwise be necessary. 

3. One BiFlFO is equivalent to two parallel FIFOs of 
similar size. In addition, the bi-directional bus 
transceivers are available on chip of the BiFlFO, 
which otherwise have to be provided externally. 
This adds more chip count and power consump- 
tion. The wider 1 6-bit bus of the MS76500A/502A 
further exacerbate the argument compared to the 
8-bit parallel FIFO. 

4. The Mosel-Vitelic BiFIFOs improve data integrity 
by providing byte parity generation and checking. 
The faster is the throughput of data transfer, the 
higher is the probability of transmission error. 
Parity generation and checking could not have 
come in more handily. A parity error output signal 
is available for the external monitoring. 

5. Combing two (2) 8-bit parallel FIFOs, 16-bit bus 
transceivers and byte parity generation and 
checking logic, the Mosel-Vitelic BiFIFOs offer 
very cost effective solution all in one compact 
surface mount PLCC package. 

6. De-mystifying the myth that FIFO and BiFlFO are 
difficult to use, due to tricky timing and controls, 


2. For very large caching applications, such as SCSI 
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the MS7 6500 A/502 A are equipped with straight 
forward, easy to use control parameters. 

Conclusion 

The I/O bottleneck has the crippling effect similar 
to that exists between CPU and main memory. The 
latter problem, by and large is being solved with high 
performance cache architecture and cache 


snooping. 

The Mosel-Vitelic BiFlFO family is intended to be 
the high speed solution to the I/O bottleneck 
problem. As illustrated in the design examples of 
RAID, LAN, Cache-Snooping and SBus-VMEBus 
adapter, the Mosel-Vitelic BiFlFO is used to de- 
couple the bus from another bus. By doing so, it 
improves the performance (by removing bus 
hogging condition) of the overall system. For these 
and many other high performance sub-systems, the 
Mosel-Vitelic BiFlFO is expected to be an integral 
part. 
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Part Number 

Ordering Designation 

Package 

Page 

MS6264 

P 

28-Pin 600 mil Plastic DIP #1 

10-9 


F 

28-Pin 330 mil SOG #2 

10-11 

MS6264A 

N 

28-Pin 300 mil Plastic DIP #1 

10-8 


R 

28-Pin 300 mil SOJ 

10-12 

MS6264N 

P 

28-Pin 600 mil Plastic DIP #1 

10-9 


F 

28-Pin 330 mil SOG #2 

10-11 

MS6265 

N 

28-Pin 300 mil Plastic DIP #2 

10-8 


P 

28-Pin 600 mil Plastic DIP #3 

10-10 


F 

28-Pin 330 mil SOG #1 

10-10 

MS6516 

P 

24-Pin 600 mil Plastic DIP 

10-6 


S 

24-Pin 300 mil SOG 

10-7 

MS7200 

N 

28-Pin 300 mil Plastic DIP #1 

10-8 


F 

28-Pin 330 mil SOG #2 

10-11 


J 

32-Pin Plastic Leaded Chip Carrier 

10-17 

MS7201A 

N 

28-Pin 300 mil Plastic DIP #1 

10-8 


P 

28-Pin 600 mil Plastic DIP #1 

10-9 


F 

28-Pin 330 mil SOG #2 

10-11 


J 

32-Pin Plastic Leaded Chip Carrier 

10-17 

MS7202A 

N 

28-Pin 300 mil Plastic DIP #1 

10-8 


P 

28-Pin 600 mil Plastic DIP #1 

10-9 


F 

28-Pin 330 mil SOG #2 

10-11 


J 

32-Pin Plastic Leaded Chip Carrier 

10-16 

MS7203 

N 

28-Pin 300 mil Plastic DIP #1 

10-8 


P 

28-Pin 600 mil Plastic DIP #1 

10-9 


F 

28-Pin 330 mil SOG #2 

10-11 


J 

32-Pin Plastic Leaded Chip Carrier 

10-16 

MS7204 

N 

28-Pin 300 mil Plastic DIP #1 

10-8 


P 

28-Pin 600 mil Plastic DIP #1 

10-9 


F 

28-Pin 330 mil SOG #2 

10-11 


J 

32-Pin Plastic Leaded Chip Carrier 

10-16 

MS62256 

P 

28-Pin 600 mil Plastic DIP #1 

10-9 


N 

28-Pin 300 mil Plastic DIP #1 

10-8 


F 

28-Pin 330 mil SOG #4 

10-11 

MS62256A 

N 

28-Pin 300 mil Plastic DIP #1 

10-8 


R 

28-Pin 300 mil SOJ 

10-12 

MS62256C 

P 

28-Pin 600 mil Plastic DIP #2 

10-9 


F 

28-Pin 330 mil SOG #3 

10-11 

MS62256N 

P 

28-Pin 600 mil Plastic DIP #1 

10-9 


F 

28-Pin 330 mil SOG #4 

10-11 

MS76215 

J 

68-Pin Plastic Leaded Chip Carrier 

68-Pin Pin Grid Array 

(Call factory for package information) 

10-19 

MS76225 

J 

68-Pin Plastic Leaded Chip Carrier 

68-Pin Pin Grid Array 

(Call factory for package information) 

10-19 
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Part Number 
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Package 

Page 

MS76500A 

J 

52-Pin Plastic Leaded Chip Carrier 

10-18 

MS76502A 

J 

52-Pin Plastic Leaded Chip Carrier 

10-18 

MS76542 

Q 

132-Pin QFP 

10-23 

MS621002 

K 

32-Pin 400 mil SOJ 

10-17 

MS621008 

E 

32-Pin 400 mil Plastic DIP 

10-15 


K 

32-Pin 400 mil SOJ 

10-17 

MS622424 

Q 

100-Pin QFP 

10-22 

MS628128 

P 

32-Pin 600 mil Plastic DIP 

10-15 


F 

32-Pin 330 mil SOG 

10-16 

V52C4256 

K 

28-Pin 400 mil SOJ 

10-12 


Z 

28-Pin ZIP 

10-13 

V52C4258 

K 

28-Pin 400 mil SOJ 

10-12 


Z 

28-Pin ZIP 

10-13 

V52C8126 

K 

40-Pin Plastic SOJ 

10-17 


Z 

40-Pin Plastic ZIP 

10-18 

V52C8128 

K 

40-Pin Plastic SOJ 

10-17 


Z 

40-Pin Plastic ZIP 

10-18 

V52C8254 

K 

40-Pin Plastic SOJ 

10-17 

V52C8255 

K 

40-Pin Plastic SOJ 

10-17 

V52C8258 

K 

40-Pin Plastic SOJ 

10-17 

V53C256A 

P 

16-Pin 300 mil Plastic DIP, 1/2 Lead 

10-4 


J 

18-Pin Plastic Leaded Chip Carrier 

10-5 

V53C464A 

P 

18-Pin 300 mil Plastic DIP #1 

10-4 


J 

18-Pin Plastic Leaded Chip Carrier 

10-5 

V53C100F 

P 

18-Pin 300 mil Plastic DIP #2 

10-4 


K 

26/20-Pin 300 mil SOJ 

10-5 

V53C100H 

P 

18-Pin 300 mil Plastic DIP #2 

10-4 


K 

26/20-Pin 300 mil SOJ 

10-5 

V53C100N 

P 

18-Pin 300 mil Plastic DIP #2 

10-4 


K 

26/20-Pin 300 mil SOJ 

10-5 

V53C104A 

P 

20-Pin 300 mil Plastic DIP 

10-5 


K 

26/20-Pin 300 mil SOJ 

10-5 

V53C104F 

P 

20-Pin 300 mil Plastic DIP 

10-5 


K 

26/20-Pin 300 mil SOJ 

10-5 

V53C104H 

P 

20-Pin 300 mil Plastic DIP 

10-5 


K 

26/20-Pin 300 mil SOJ 

10-5 

V53C104N 

P 

20-Pin 300 mil Plastic DIP 

10-5 


K 

26/20-Pin 300 mil SOJ 

10-5 

V53C261 

P 

24-Pin 400 mil Plastic DIP 

10-6 


Z 

24-Pin ZIP 

10-7 
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V53C400F 

K 

26/20-Pin 300 mil SOJ 

10-5 

V53C404F 

K 

26/20-Pin 300 mil SOJ 

10-5 

V53C8256H 

P 

24-Pin 300 mil Plastic DIP 

10-6 


K 

26/24-Pin 300 mil SOJ 

10-7 

V53C8256N 

P 

24-Pin 300 mil Plastic DIP 

10-6 


K 

26/24-Pin 300 mil SOJ 

10-7 

V53C8257H 

P 

24-Pin 300 mil Plastic DIP 

10-6 


K 

26/24-Pin 300 mil SOJ 

10-7 

V53C8512 

K 

28-Pin 400 mil SOJ 

10-12 

V53C8512N 

K 

28-Pin 400 mil SOJ 

10-12 

V53C9512 

K 

28-Pin 400 mil SOJ 

10-12 

V53C9512N 

K 

28-Pin 400 mil SOJ 

10-12 

V100J8/9 


30-Pin SIMM #1 

10-13 

V104J8/9 


30-Pin SIMM #2 

10-14 

V104J32/36 


72-Pin SIMM #1 

10-19 

V104J232/236 


72-Pin SIMM #2 

10-20 

V400J8/9 


30-Pin SIMM #1 

10-15 

V400J32/36 


72-Pin SIMM #3 

10-20 

V404J8/9 


30-Pin SIMM #3 

10-14 

V404J32/36 


72-Pin SIMM #4 

10-20 

V404J232/236 


72-Pin SIMM #5 

10-21 
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V53C256A 


16-Pin 300 mil Plastic DIP, 1/2 Lead 



V53C464A 


18-Pin 300 mil Plastic DIP # 1 



V53C100F 

V53C100H 

18-Pin 300 mil Plastic DIP #2 V53C100N 


0.310/0.330 
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V53C256A 

V53C464A 



20-Pin 300 mil Plastic DIP 



V53C104A 

V53C104F 

V53C104H 

V53C104N 



26/20-Pin 300 mil SOJ 




t 

0.028 Typ. 


H t— —||— o.i 

0.05 Typ. 


018 Ty p. 0 0 25 Min. 


0.332/0.342 


0.296/0.304 


^0.255/0.275^ 


V53C100F 

V53C100H 

V53C100N 

V53C104A 

V53C104F 

V53C104H 

V53C104N 

V53C400F 

V53C404F 
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24-Pin 300 mil Plastic DIP V53C8257H 



V53C261 


24-Pin 400 mil Plastic DIP 


0.400/0.425 



MS6516 


24-Pin 600 mil Plastic DIP 
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RRRRRRRRHRRR 


24 23 22 21 20 19 18 17 16 15 14 13 


1 2 3 4 5 6 7 8 9 10 11 12 




0.299 

0.290 


0.0192 (0.49) 
0.0142 (0.36) 


0.610 

0.598 


Jl 


0.420 

0.393 


1 .27BSC (mm) 
0.050BSC (inches) 


0.012 

0.003 


0.02 (0.50) _ 
0.01 (0.25) ' 


H K OjO 


0.0125 (0.32) 
0.0091 (0.23) 

r,T 

8° (8°) -J L- 

0° (0°) 

0.060(1.270) 

0.023 (0.584) 


26/24-Pin 300 mil SOJ 


V53C8256H 

V53C8256N 

V53C8257H 


0.125/0.135 


0.082/0.093 




t 

0.028 Typ. - 


0.05 Typ. 


-J L- 0.< 


01 8 Typ. o c 


0.332/0.342 


0.296/0.304 


^ 0.255/0. 275^ 


V53C261 


24-Pin ZIP 




to 
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MOSEL- VITELIC 


MS6264A 

MS62256 


28-Pin 300 mil Plastic DIP #1 



MS62256A 

MS62256N 

MS7200 

MS7201A 

MS7202A 

MS7203 

MS7204 



(1.52 ± 0.12) 


MS6265 


28-Pin 300 mil Plastic DIP #2 


28 15 



2.54 TYP. 0.46 ± 0.1 0.50 MIN 
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MOSEL- VITELIC 

28-Pin 600 mil Plastic DIP #1 



MS6264 

MS6264N 

MS62256 

MS62256N 

MS7201A 

MS7202A 

MS7203 

MS7204 


MS62256C 


28-Pin 600 mil Plastic DIP #2 


nnnnnnnnnnnnnn 


INDEX N 

S' \ (EJECTOR MARK) 

l AT 

.543 +.010 

(13.80 ±0.25) 

| 

^ ^ 


uuuuuuuuuuuuua 

-a 1 407 + -008 /oc 70 + 0.20 v ^ 

^ 1 -407_ q 12 (35.73 _o, 30 ) ** 



15° MAX 



(0.25 ±0.05) 


H h • 

062 (1.58) MAX 

| 1^.039 ^o 20 (0.99 Jo' 5 ) 



r \ ‘ 

.195 (4.96) MAX 

| .118(3.00) MIN 

'.51 ) MIN 

hj 

iddddnnnddnr 

[n , 

w 

.* 1 1- 

mnnnnrn 

^ +.020 

.060 - 0 

(1.52 +.050) 

.018 ±.00 

(0.46 ± 0.0 

.020 (0 

3 

8) 
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MS6265 


.5 






MOSEL- VITELIC 

28-Pin 330 mil SOG #2 



MS6264 

MS6264N 

MS7200 

MS7201A 

MS7202A 

MS7203 

MS7204 


28-Pin 330 mil SOG #3 

HHRBHHHHRHflRHH 


.339 ± .008 ; 

(8.60 ± 0.20) I 


o 


ETTBWBB STETBT 


- 0.713 TYP (0.733 MAX) - 


|1 1 .80 ± 0.30) 




-0(0) MIN 
(STAND OFF) 


.402 ± .012 
(10.20 ±0.30) 


3 


.031 ± .008 
|(0.80 ± 0.20)| 


(0.15 ±0.05) 
.112 




.008 (0.2) C 


T* . 050 (1.27 ) J L° 18± ,° 04 

r- ~ jyp ■' (0.45 ±0.10) 


.024 (0.6) 


.008(0.18) 


MAX 

.027 (0.68) 


MS62256C 


28-Pin 330 mil SOG #4 



RRHHRHHHRHRHHR 

MAX 

Q-* INDEX 


0.745 MAX. ► 



0,449 MIN 
0.492 MAX 





-*-1 h- .050 TYP 




MS62256 

MS62256N 
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MOSEL- VITELIC 


MS6264A 

MS62256A 


28-Pin 300 mil SOJ 


0.311 [7.9] 0.340 [8.63] 
0.295 [7.5] 0.130 [8.23] 



DETAIL 




0.146(3.7] f 

! — 1 



0.130 [3.3] o.102[2.6] 

1 


) 

| 0.087(2.2] 

Tj 

if 

1 


0.025 [0.635] MIN 


0.031 [0.8] _J 
0.024 [0.6] 



TYP. 0.013(0.33] 0.033(0.85] 


DIMENSIONS IN INCHES [MM] 


28-Pin 400 mil SOJ 



DIMENSIONS IN MM [INCHES] 


V52C4256 

V52C4258 

V53C8512 

V53C8512N 

V53C9512 

V53C9512N 
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MOSEL- VITELIC 


V52C4256 

V52C4258 


28-Pin ZIP 

Units in inches 
0.110/0.120 


M 




1 . 409 / 1 .424 



HWHf 


1 2 

28 


V100J8/9 

V400J8/9 

30-Pin SIMM #1 


0.01 Max. 




f □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 


0.4 

r 1 

1 

_ r\ _ 

1 


1 




* Package dimensions subject to change without notice. 
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MOSEL-VITEUC 


V104J8/9 


30-Pin SIMM #2 


un uuuuu uuuuu uuummo r rmm mn" 




* 0.5" module also available 

** Package dimensions subject to change without notice. 


V404J8/9 


30-Pin S Module #3 



* 0.65" module also available 

** Package dimensions subject to change without notice. 
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MOSEL- VITELIC 

32-Pin 400 mil Plastic DIP 


MS621002 

MS621008 



MS628128 


32-Pin 600 mil Plastic DIP 
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MOSEL- VITELIC 


32-Pin Plastic Leaded Chip Carrier 



MS7200 

MS7201A 

MS7202A 

MS7203 

MS7204 


32-Pin 330 mil SOG 


MS628128 







. 006 ( 0 . 15 ) ^ ~ 

— — *1 ) C Detail of A 

. 012 ( 0 . 30)1 


.007 ( 0 . 18 ) 


MAX 

.027 ( 0.68 


part 
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MOSEL-VITEUC 

32-Pin 400 mil SOJ 


MS621002 

MS621008 



DIMENSIONS IN MM [INCHES] 


40-Pin Plastic SOJ 


V52C8126 

V52C8128 

V52C8254 

V52C8255 

V52C8258 



rfd-. 
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MOSEL- VITELIC 


V52C8126 

V52C8128 


40-Pin Plastic ZIP 


Unit in inches 



0.100/0.120 



0.100 TYP. 



1 2 40 


52-Pin Plastic Leaded Chip Carrier 


MS76500A 

MS76502A 



DIMENSIONS IN INCHES [MM] 
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MOSEL- VITEUC 


MS76215 

MS76225 


68-Pin Plastic Leaded Chip Carrier 



V104J32/36 


72-Pin SIMM #1 



* Package dimensions subject to change without notice. 


























MOSEL- VITELIC 













Mosel-Vitelic Sales Network 




MOSEL-VITELIC SALES NETWORK 

MOSEL-VITELIC U.S. SALES OFFICES: 

SOUTHWESTERN 

5150 E. Pacific Coast Hwy., #200 
Long Beach, CA 90904 
Tel.. 310-498-3314 
Fax. 310-597-2174 


NORTHEASTERN 

71 Spitbrook Road, #306 
Nashua, NH 03062 
Tel. 603-891-2007 
Fax. 603-891-3597 


NORTHWESTERN 

391 0 N. First Street 
San Jose, CA 95134 
Tel. 408-433-6000 
Fax. 408-433-0952 


MOSEL-VITELIC U.S. MANUFACTURER REPRESENTATIVES: 


ALABAMA 

BITS, Inc. 

3801 Triana Blvd., Ste. 19 
Huntsville, 35805 
Tel. 205-881-2900 
Fax. 205-881-7333 

ARIZONA 

Compass Marketing & Sales 
11801 N.Tantum Blvd. 

Suite 101 
Phoenix, 85028 
Tel. 602-996-0635 
Fax. 602-996-0586 

CALIFORNIA 

Harvey King 

9520 Padget St., Ste. 101 
San Diego, 92126 
Tel. 619-695-9300 
Fax. 619-695-9515 
Spectrum 

25 Mauchly, Suite 31 1 
Irvine, 92718 
Tel. 714-453-1525 
Fax. 714-453-1925 

Spectrum 

31368 Via Colinas, Suite 101 
Westlake Village, 91362 
Tel. 818-706-2919 
Fax. 818-706-2978 

Zeustec Sales 

4655 Old Ironside Drive, #385 
Santa Clara, 95054 
Tel. 408-987-0164 
Fax. 408-987-0169 

CANADA 

GMA Inc. 

7050 Bramalea Road, Unit 27A 
Mississauga, ONT L5S 1T1 
Tel. 416-671-8111 
Fax. 416-671-2422 
GMA Inc. 

301 Moodie Drive 
Suite 122 

Nepean, ONT K2H 9C4 
Tel. 613-820-3822 
Fax. 613-820-7633 
GMA Inc. 

3860 Cote-Vertu, Suite 221 
St. Laurent, Quebec H4R 1 V4 
Tel. 514- 335-9572 
Fax. 514-335-9573 
GMA Inc. 

3665 Kingsway 
Vancouver, BC V5R 5W2 
Tel. 604-439-3383 

COLORADO 

Component Sales, Inc. 

7600 E. Arapahoe Rd., Suite 21 1 
Englewood, 80112 
Tel. 303-779-8060 
Fax. 303-779-8357 


CONNECTICUT 

Datcom 

One Evergreen Avenue 
Hamden, 06518 
Tel. 203-288-7005 
Fax. 203-281-4233 

FLORIDA 

QXI Inc. 

1510-9 th Street North 
St. Petersburg, 33704 
Tel. 813-894-4556 
Fax. 813-894-3989 

QXI Inc. 

2020 W. McNab Road 
Ft. Lauderdale, 33309 
Tel. 305-978-0120 
Fax. 305-972-4752 

QXI Inc. 

128 Wisteria Avenue 
Orlando, 32806 
Tel. 407-872-2321 
Fax. 407-872-0449 

GEORGIA 

BITS, Inc. 

One Meca Way 
Norcross, 30093 
Tel. 404-564-5599 
Fax. 404-564-5588 

IDAHO 

Oakridge Marketing 
445 W. Ustick 
Meridian, 83642 
Tel.208-888-7345 
Fax .208-888-9528 

ILLINOIS 

Victory Sales Inc. 

1030 W. Higgins Rd., Suite 101 
Hoffman Estates, 601 95 
Tel. 708-490-0300 
Fax. 708-490-1499 

INDIANA 

Electro Reps, Inc. 

7240 Shadeland Station 
Suite 275 

Indianapolis, 46256 
Tel. 317-842-7202 
Fax. 317-841-0230 

Electro Reps, Inc. 

125 Airport North Office Park 
Fort Wayne, 46825 
Tel. 219-489-8205 
Fax. 219-489-8408 

IOWA 

Cahill, Schmitz, & Howe 
226 Sussex Dr. N.E. 

Cedar Rapids, 52402 
Tel. 319-377-8219 
Fax. 319-377-0958 


KANSAS 

Impaq Sales 
1 434 East Sheridan 
Olathe, 66062 
Tel.9 13-780-6565 
Fax. 913-780-1540 

MASSACHUSETTS 

Procomp 
1 049 East Street 
Tewksbury, 01876 
Tel. 508-858-0100 
Fax. 508-858-0110 

MICHIGAN 

C.B. Jensen & Associate 
2145 Crooks Road, Suite 201 
Troy, 48084-5318 
Tel. 313-643-0506 
Fax. 313-643-4735 

MINNESOTA 

Cahill, Schmitz & Cahill 
315 N. Pierce 
St. Paul, 55104 
Tel. 612-646-7217 
Fax. 612-646-4484 

NEW JERSEY 

Metro Logic 

271 Route 46 West, Suite D202 
Fairfield, 07004 
Tel. 201-575-5585 
Fax. 201-575-8023 

Tritek Sales 

One Cherry Hill, Suite 41 0 
Cherry Hill, 08002 
Tel. 609-667-0200 
Fax. 609-667-8741 

NEW MEXICO 

Compass Marketing & Sales 
4100 Osuna Road NE, Suite 208 
Albuquerque, 87109 
Tel. 505-344-9990 
Fax. 505-345-4848 

NEW YORK 

Pi’Tronics 

Picard Bldg. Office 1 1 0 
5858 Molly Rd. 

Syracuse, 13211 
Tel. 315-455-7346 
Fax. 315-455-2630 

NORTH CAROLINA 

BITS, Inc. 

12609 Sandwood Court 
Raleigh, 27613 
Tel. 919-676-1880 
Fax. 919-676-1881 


CENTRAL & SOUTHEASTERN 

604 Fieldwood Circle 
Richardson, TX 75081 
Tel. 214-690-1402 
Fax. 214-690-0341 


OHIO 

Omega Sales 

240 West Elmwood Dr., Ste. 2015 
Centerville, 45459 
Tel. 513-434-5507 
Fax. 513-434-5772 
Omega Sales 

4555 Emery Industrial Pkwy. 

Suite 1 04 
Cleveland, 44128 
Tel. 216-360-9400 
Fax. 216-360-0712 

OREGON 

Electra Technical Sales 
6700 SW 105th Avenue, Ste. 300 
Beaverton, 97005 
Tel. 503-643-5074 
Fax. 503-526-2055 

TEXAS 

Impaq Sales Company 
13706 North Highway 183 
Suite 308 
Austin, 78750 
Tel. 512-335-9666 
Fax. 512-335-3858 
Impaq Sales Company 
100 Decker Court, Suite 140 
Irving, 75062 
Tel. 214-650-0000 
Fax. 214-650-1953 
Impaq Sales Company 
507 North Belt East, Suite 530 
Houston, 77060 
Tel. 713-820-0288 
Fax. 713-820-4860 

UTAH 

Oakridge Marketing, Inc. 

P.O.Box 798 
912 N. Oakridge Dr. 

Farmington, 84025 
Tel. 801-451-7563 
Fax. 801-451-6245 

VIRGINIA 

Elex-Sys Group, Inc. 

11350 Random Hills Rd. 

Suite 800 
Fairfax, 22030 
Tel. 703-934-6053 
Fax. 703-648-0231 

WASHINGTON 
Electra Technical Sales 
11411 NE 124th St., Ste. 285 
Kirkland, 98034 
Tel. 206-821-7442 
Fax. 206-821-7289 

WISCONSIN 

Victory Sales Inc. 

405 N. Calhoun Road, Suite 208 
Brookfield, 53005 
Tel. 414-789-5770 
Fax. 414-789-5760 
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MOSEL- VITELIC 


SALES NETWORK 


MOSEL-VITELIC U.S. 

ALABAMA 

Arrow Electronics 
Huntsville, 205-837-6955 

Future Electronics Corp. 
Huntsville, 205-830-2322 

Hall-Mark Electronics 
Huntsville, 205-837-8700 
TIME Electronics 
Huntsville, 205-721-1133 

ARIZONA 

Arrow Electronics 
Tempe, 602-431-0030 

A.V.E.D. 

Scottsdale, 602-951-9788 

Future Electronics Corp. 
Phoenix, 602-968-7140 

Hall-Mark Electronics 
Phoenix, 602-437-1200 

TIME Electronics 
Tempe, 602-967-2000 

CALIFORNIA 

A.V.E.D. 

San Diego, 619-558-8890 
A.V.E.D. 

Tustin, 714-259-8258 
A.V.E.D. 

Visialia, 209-734-8861 
Arrow Electronics 
Calabasas, 818-880-9686 

Arrow Electronics 
Irvine, 714-587-0404 

Arrow Electronics 
San Diego, 619-565-4800 

Arrow Electronics 
San Jose, 408-441-9700 

Future Electronics Corp. 
Chatsworth, 818-772-6240 

Future Electronics Corp. 
Irvine, 714-250-4141 

Future Electronics Corp. 

San Diego, 619-625-2800 

Future Electronics Corp. 

San Jose, 408-434-1122 

Hall-Mark Electronics 
Chatsworth, 818-773-4500 

Hall-Mark Electronics 
Irvine, 714-727-6000 

Hall-Mark Electronics 
Rocklin, 916-624-9781 

Hall-Mark Electronics 
San Diego, 619-268-1201 

Hall-Mark Electronics 
San Jose, 408-432-4000 

Merit Electronics 
San Jose, 408-434-0800 


DISTRIBUTORS: 

Milgray Electronics 
Camarillo, 805-484-4055 

Milgray Electronics 
Irvine, 714-753-1282 

TIME Electronics 
Anaheim, 714-937-0911 

TIME Electronics 
Chatsworth, 818-998-7200 

TIME Electronics 
San Diego, 619-586-1331 

TIME Electronics 
Sunnyvale, 408-734-9888 

TIME Electronics 
Torrance, 213-320-0880 

CANADA 

Arrow Electronics 
Calgary, 403-250-1690 

Arrow Electronics 
Brunaby, 604-421-2333 

Arrow Electronics 
Mississauga, 416-670-7769 

Arrow Electronics 
Nepean, 613-226-6903 

Arrow Electronics 
Dorval, 514-421-7411 

Future Electronics 
Montreal, 514-694-7710 

Future Electronics 
Ottawa, 613-820-8313 

Future Electronics 
Quebec City, 418-682-8092 

Future Electronics 
Toronto, 41 6-638-4771 

Milgray Electronics 
Toronto, 800-268-3315 

TIME Electronics 
Ontario, 416-672-5300 

COLORADO 

A.V.E.D. 

Wheat Ridge, 303-422-1701 

Arrow Electronics 
Englewood, 303-799-0258 

Future Electronics Corp. 
Lakewood, 303-232-2008 

Hall-Mark Electronics 
Englewood, 303-790-166 

CONNECTICUT 

Arrow Electronics 
Wallingford, 203-265-7741 

Cronin Electronics 
Wallingford, 203-265-3134 

Future Electronics Corp. 
Bethel, 203-743-9594 

Milgray Electronics 
Milford, 203-878-5538 


Hall-Mark Electronics 
Cheshire, 203-271-2844 

FLORIDA 

Arrow Electronics 

Deerfield Beach, 305-429-8200 

Arrow Electronics 
Lake Mary, 407-333-9300 

Future Electronics Corp. 
Altamonte Springs, 
407-767-8414 

Future Electronics Corp. 

Largo, 813-530-1222 

Hall-Mark Electronics 
Casselberry, 407-830-5855 

Hall-Mark Electronics 
Largo, 813-541-7440 

Hall-Mark Electronics 
Pompano Beach, 305-971-9280 

Milgray Electronics 
Winter Park, 407-647-5747 

TIME Electronics 
Orlando, 407-841-6565 

GEORGIA 

Arrow Electronics 
Duluth, 404-497-1300 

Future Electronics Corp. 
Norcross, 404-441-7676 

Hall-Mark Electronics 
Duluth, 404-447-8000 

Milgray Electronics 
Norcross, 404-623-4400 

TIME Electronics 
Norcross, 404-448-4448 

ILLINOIS 

Arrow Electronics 
Itasca, 708-250-0500 

Future Electronics Corp. 
Hoffman Estates, 708-882-1255 

Hall-Mark Electronics 
Wood Dale, 312-860-3800 
Milgray Electronics 
Palatine, 708-202-1900 

TIME Electronics 
Schaumburg, 708-303-3000 

IOWA 

Arrow Electronics 

Cedar Rapids, 31 9-395-7230 

INDIANA 

Arrow Electronics 
Indianapolis, 317-299-2071 

Hall-Mark Electronics 
Indianapolis, 317-872-8875 

KANSAS 

Arrow Electronics 
Lenexa, 913-541-9542 


Hall-Mark Electronics 
Lenexa, 913-888-4747 

Milgray Electronics 
Overland Park, 913-236-8800 

MARYLAND 

Arrow Electronics 
Columbus, 301-596-7800 

Future Electronics Corp. 
Columbia, 410-290-0600 

Hall-Mark Electronics 
Columbia, 301-988-9800 

Milgray Electronics 
Columbia, 301-621-8169 

TIME Electronics 
Columbia, 301-964-3090 

MASSACHUSETTS 

Arrow Electronics 
Wilmington, 508-658-0900 

Cronin Electronics 
Needham, 508-449-5000 

Future Electronics Corp. 
Bolton, 508-779-3000 

Hall-Mark Electronics 
Billerica, 508-935-9777 

Milgray Electronics 
Wilmington, 508-657-5900 

TIME Electronics 
Peabody, 508-532-6200 

MICHIGAN 

Arrow Electronics 
Livonia, 313-462-2290 

Future Electronics Corp. 
Grand Rapids, 616-249-3200 

Future Electronics Corp. 
Livonia, 313-261-5270 

Hall-Mark Electronics 
Plymouth, 313-416-5800 

MINNESOTA 

Arrow Electronics 
Eden Prairie, 612-941-5280 

Future Electronics Corp. 

Eden Prairie, 612-944-2200 

Hall-Mark Electronics 
Bloomington, 612-881-2600 

MISSOURI 

Arrow Electronics 
St. Louis, 314-567-6888 

Future Electronics Corp. 

St. Louis, 314-469-6805 

Hall-Mark Electronics 
Earth City, 314-291-5350 

TIME Electronics 
St. Louis, 314-391-6444 
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MOSEL-VITELIC 


SALES NETWORK 


DISTRIBUTORS (continued): 


MOSEL-VITELIC U.S. 

NEW HAMPSHIRE 

Cronin Electronics 
Manchester, 603-624-01 05 

NEW JERSEY 

Arrow Electronics 
Marlton, 609-596-8000 

Arrow Electronics 
Pine Brook, 201-227-7880 

Future Electronics Corp. 
Parsippany, 201-299-0400 

Hall-Mark Electronics 
Mt. Laurel, 609-235-1900 

Hall-Mark Electronics 
Parsippany, 201-515-3000 

Milgray Electronics 
Carlton, 708-983-5010 

Milgray Electronics 
Parsippany, 201-335-1766 

Time Electronics 
Marlton, 215-337-0900 

NEW YORK 

Arrow Electronics 
Hauppauge, 516-231-1000 

Arrow Electronics 
Rochester, 716-427-0300 

Future Electronics Corp. 
Hauppage, 516-234-4000 

Future Electronics Corp. 
Rochester, 7 16-272-1 120 

Future Electronics Corp. 
Syracuse, 315-451-2371 

Hall-Mark Electronics 
Plymouth, 313-416-5800 

Cronin Electronics 

East Syracuse, 315-433-0033 

Hall-Mark Electronics 
Ronkonkoma, 516-737-0600 


Hall-Mark Electronics 
Fairport, 716-425-3300 

Milgray Electronics 
Farmingdale, 516-391-3000 

TIME Electronics 
Hauppauge, 516-273-0100 

NORTH CAROLINA 

Arrow Electronics 
Raleigh, 919-876-3132 

Future Electronics Corp. 
Concord, 704-455-9030 

Future Electronics Corp. 
Raleigh, 91 9-790-71 11 

Hall-Mark Electronics 
Raleigh, 919-872-0712 

Milgray Electronics 
Raleigh, 919-790-8094 

OHIO 

Arrow Electronics 
Centerville, 513-435-5563 

Arrow Electronics 
Solon, 216-248-3990 

Future Electronics Corp. 
Mayfield Heights, 216-449-6996 

Hall-Mark Electronics 
Solon, 216-349-4632 

Hall-Mark Electronics 
Worthington, 614-888-3313 

Milgray Electronics 
Cleveland, 216-447-1520 

OKLAHOMA 

Arrow Electronics 
Tulsa, 918-252-7537 

Hall-Mark Electronics 
Tulsa, 918-254-6110 


OREGON 

Arrow Electronics 
Beaverton, 503-629-8090 

Future Electronics Corp. 
Beaverton, 503-645-9454 
TIME Electronics 
Portland, 503-684-3780 

PENNSYLVANIA 

Arrow Electronics 
Pittsburgh, 412-963-6807 

Future Electronics Corp. 
Marlton, NJ, 609-596-4080 

TEXAS 

Allied Electronics 
Fort Worth, 817-595-6409 

Arrow Electronics 
Austin, 512-835-4180 

Arrow Electronics 
Carrollton, 214-380-6464 

Arrow Electronics 
Houston, 713-530-4700 

Future Electronics Corp. 
Houston, 713-556-8696 

Future Electronics Corp. 
Richardson, 214-437-2437 

TIME Electronics 
Austin, 512-339-3051 

Hall-Mark Electronics 
Austin, 512-258-8848 

Hall-Mark Electronics 
Dallas, 214-553-4300 

Hall-Mark Electronics 
Houston, 713-781-6100 


Milgray Electronics 
Dallas, 214-248-1603 

Milgray Electronics 
Stafford, 713-240-5360 

TIME Electronics 
Carrolton, 214-241-7441 

UTAH 

Arrow Electronics 

Salt Lake City, 801-973-6913 

A.V.E.D. 

West Valley City, 801 -975-9500 

Future Electronics Corp. 

Salt Lake City, 801-972-8489 

Milgray Electronics 

Salt Lake City, 801-261-2999 

TIME Electronics 
West Valley, 801-973-8181 

WASHINGTON 

Arrow Electronics 
Bellevue, 206-643-9992 

Future Electronics Corp. 

Bothell, 206-489-3400 

Hall-Mark Electronics 
Seattle, 206-547-0415 

TIME Electronics 
Redmond, 206-882-1600 

WISCONSIN 

Arrow Electronics 
New Berlin, 414-792-0150 

Future Electronics Corp. 
Waukasha, 414-786-1884 

Hall-Mark Electronics 
New Berlin, 414-797-7844 
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MOSEL-VITELIC WORLDWIDE OFFICES: 


U.S.A. 

391 0 N. First Street 
San Jose, CA 95134 
Tel. 408-433-6000 
Fax. 408-433-0952 

HONG KONG 

1 9 Dai Fu Street 
Taipo Industrial Estate 
Taipo, NT, Hong Kong 
Tel. 852-665-4883 
Fax. 852-664-7535 


TAIWAN 

1 R&D Road I 

Science Based Industrial Park 
Hsinchu City, Taiwan 
Tel. 886-35-770055 
Fax. 886-35-776520 


5F No. 102, Min-Chuan E. Road 
Sec.3, Taipei, Taiwan 
Tel. 886-2-545-1213 
Fax. 886-2-545-1209 


JAPAN 

Kanagawa Science Park 
R&D C-4F 

100-1, Sakado, Takatsu-Ku 
Kawasaki 213 Japan 
Tel. 81-44-812-4397 
Fax. 81-44-812-7433 

Rm.302, Annex-G Higashi-Nakano 
Nakano-Ku, Tokyo 164 
Tel. 81-3-3365-2851 
Fax: 81-3-3365-2836 


MOSEL-VITELIC INTERNATIONAL SALES REPRESENTATIVES AND DISTRIBUTORS: 


AUSTRALIA 

Braemac Pty Ltd. 

Unit 6, 1 1 1 Moore St. 
Leichhardt, Sydney 2040 
Tel. 61-2-564-1211 
Fax. 61-2-564-2789 

AUSTRIA 

Codico 

Gessellschaft M.B. H&Co. KG 
Muhlgasse 86-88 A-2380 
Erchtoldsdorf 
Tel. 222-862428 

BELGIUM 

Alcorn 

Singel 3, B-2550 Kontich 
Tel. 03-458-3033 
Fax. 03-458-3126 

FINLAND 

Fintronic 
Heikkilantie2A 
00210 Helsinki 
Tel. 35-806926022 
Fax. 35-80674886 

FRANCE 

Almex 

48 Rue de L’Aubepine BP 102 
Antony Cedex 
Tel. 33-140965400 
Fax. 33-146666028 

Microel 

Ave De La Baltique 
Za de Courtaboeuf 
BP, 91941 Les Ulis, Cedex 
Tel. 33-169070824 
Fax. 33-169071723 

GERMANY 

API Electronik 
Vertriebs GmbH 
Lorenz-Braren-Str. 32 
8062 Markt Indersdorf 
Tel. 4981-367092 
Fax. 4981-367398 

Avnet E2000 
Stahlgrubering 12 
8000 Munich 82 
Fax. 49-89422775 


Future Electronics Europe 

Westring 216 

D-4620 Castrop-Rauxel 

Dortmund 

Tel. 02305-42051 

Fax. 02305-42614 

Future Electronics Europe 
Black & Decker Strabe 1 7A 
D-6270 Idstein 
Frankfurt 

Tel. 0049-6126-54020 
Fax. 0049-6126-51629 

Future Electronics Europe 
Munchner Strasse 19 
D-8043 Unterfohring 
Munich 

Tel. 089-9571950 
Fax. 089-95719573 

Future Electronics Europe 
Johannes-Daur Str. 1 
D-7015 Korntal-Munchingen 
Stuttgart 

Tel. 0711-830830 
Fax. 0711-8308383 

Tekelec Airtronic GMBH 
Kapuziner Strasse 9 
8000 Munich 2 
Tel. 49-8951640 
Fax. 49-89516410 

HONGKONG 

Tektron Electronics (HK) Ltd. 

1 702 Bank Center 
636 Nathan Road 
Kowloon 

Tel. 852-388-0629 
Fax. 852-780-5871 

Hennison Technology Ltd. 

1 0/F, Lin Fook House 

3 Jardine's Crescent 
Causeway Bay 

Tel. 852-890-1967 
Fax. 852-576-4562 

Dynatek Electronics Ltd. 

Unit 701 , 7/F 

Hong Leong Industrial Complex 

4 Wang Kwong Road 
Kowloon Bay 

Tel. 852-796-6689 
Fax. 852-796-6109 


HOLLAND 

Alcorn 

Essebaanl 

2908 Ijcapelle a/d ijssel 
Tel. 010-4519533 
Fax. 010-4586482 

IRELAND 

Future Electronics Europe 
Post Office Lane 
Abbey Street 
Ennis, County Clare 
Tel. 010-353-65-41330 
Fax. 010-353-65-40654 

ITALY 

Silverstar 

Viale Fulvio Testin 280 
20126 Milano 
Tel. 39-2661251 
Fax. 39-266101359 

JAPAN 

Teksel Co. Ltd. 

Kanagawa Science Park, 
R&D C-4F 

1 00-1 , Sakado, Takatsu-Ku 
Kawasaki 213 
Tel. 81-44-812-7430 
Fax. 81-44-812-7433 

Rectronics Corp. 

2F, S. S5, Bldg. 6-8-16 
Nihikasai, Eddgawa-Ku 
Tokyo 

Tel. 81-22-878-2901 
Fax. 81-33-878-2905 

Mitsui & Co. Ltd. "TKMKH" 
2-1, Ohtemahi 1-Chome, 
Chiyoda-Ku, Tokyo 
Tel. 81-3-3285-4066 
Fax. 81-3-3285-9868 
Internix, Inc. 

Shinjuku Hamada Bldg. 7-4-7 
Nishi-Shinjuku Shinjuku-Ku 
Tokyo 160 
Tel. 81-3-369-1105 
Fax. 81-3-366-8566 

Kyocera Corp. 

2-14-9 Tamagawadai, 
Setagaya-Ku, Tokyo 158 
Tel. 81-3-708-3111 
Fax. 81-3-708-3864 


Microtec Inc. 

Itoh Bldg. 7-9-17 
Nishi-Shinjuku, Shinjuku-Ku 
Tokyo 160 
Tel. 81-3-371-1811 
Fax. 81-3-369-5623 

Kanematsu Corporation 
Section No. 2 Electronics 
Devices Dept. 2-1 Shibaura 
1-Chome Minatoku 
Tokyo 105-05 
Tel. 81-3-5440-8612 
Fax. 81-3-5440-6523 

KOREA 

Helbon Electronics Co., Ltd. 
Rm. 402, Wonjin Bldg. 

1 626-2 Seocho-Dong 
Seocho-Ku, Seoul 
Tel. 82-2-525-5091 
Fax. 82-2-525-5095 

Acetronix Company Ltd. 

Rm. 402, Parklim Bldg. 

95, Seobingko-Dong 
Yongsan-Ku, Seoul 
Tel. 82-2-796-4561 
Fax. 82-2-796-4563 

SINGAPORE 

Electee Re. Ltd. 

Block 50 Kallang Bahru #04-21 

Singapore 

Tel. 65-294-8389 

Fax. 65-294-7623 

Westech Electronics Re. Ltd. 

1 2 Lorong Bakar Batu #05-07 
Kolam Ayer Industrial Park 
Tel. 65-743-6355 
Fax. 65-746-1396 

SPAIN 

ADM Electronica, S.A. 
CTTomas Breton, 50, 3-2 
28045 Madrid 
Tel. 34-1-5304121 
Fax. 34-1-5300164 
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MOSEL-VITELIC INTERNATIONAL SALES REPRESENTATIVES AND DISTRIBUTORS (continued): 


SWEDEN 

DIP Electronics 
Danvik Center, 8th Floor 
S-1 04 65 Stockholm 
Tel. 46-8-644-9190 
Fax. 46-8-643-0047 

Titan 

Bergkallavagen 25 
191 07 Sol lentu na 
Tel. 46-87549880 
Fax. 46-87548915 

SWITZERLAND 

Ascom Primotec AG 
Tafernstrasse 37 
Ch-5405 Baden Dattwill 
Tel. 41-56-840171 
Fax. 41-56-833454 


Electronitel S.A. 

Ch. Du Grand-Clos, 1-BP 
93-1752 Villars sur Glane 
Tel. 41-374-10060 
Fax. 41-374-10070 

TAIWAN 

MSI International Corp. 
4th FI., 75, Sec. 3, 

Ming Sheng E. Fid., 
Taipei 

Tel. 02-506-3320 
Fax. 02-506-6609 

Veiga Technology Corp. 
7F, No. 85, Section 6 
Roosevelt Road, Taipei 
Tel. 02-933-2941 
Fax. 02-933-2945 


McTeam International Inc. 
5F, No. 38, Leh Lei Rd., 
Taipei 

Tel. 02-736-0875 
Fax. 02-738-7046 

UNITED KINGDOM 

DIP Electronics Ltd. 
Sheraton House 
Castel Park 
Cambridge CB3 OAX 
Tel. 44-223-462-244 
Fax. 44-223-467-316 


Force Technology 
Unit 18 

Campbell Court 
Bramley 

Basingstoke, Hants RG265EG 
Tel. 44-256880788 
Fax. 44-256880307 

Future Electronics Europe 
Peterstield Avenue 
Slough, Berkshire 
England, U.K. 

SL2 5EA 

Tel. 0753-521193 

Fax. 0753-577661 
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MOSEL -VITELIC Taiwan 

1 R&D Road I 

Science Based Industrial Park 
Hsin Chu, Taiwan, R.O.C. 
Phone:011-886-35-770055 
FAX: 011-886-35-772788 


MOSEL -VITELIC USA 
3910 North First Street 
San Jose, CA 95134 
Phone: 408-433-6000 
FAX: 408-433-0952 


MOSEL -VITELIC Hong Kong 

19 Dai Fu Street 

Taipo Industrial Estate 

Taipo, NT, Hong Kong 

Phone:011-852-665-4883 

FAX: 011-852-664-7535 


MOSEL -VITELIC Japan 
Rm. 302, Annex-G 
Higashi-Nakano, Nakano-ku 
Tokyo 164, Japan 
Phone:011-81-3-3365-2851 
FAX: 011-81-3-3365-2836 
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